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INTRODUCTION

Baaedon the rccmt Scimcs Ad~:wry Board (SAB) rqxxr ReducingRisk, the U .S. Envirocuncrttal
proration Agmcy (EPA) hascosdudsd thathabitatalterationad dcWmcd0n5re 5srOngdse~riaks
co ecological and huoaarrwdfarc. l?ac SAB apacifically recomrcwndathat EPA considerreducing
ecologicalriskto be as importantas reducing hutstdnhealth risk. The rwcottsmsndatinnstatesthat EPA
should prnrsct ccosystmts bwcauasthey are saamtial to huctuttktealdsand a sustainableeconomy, and
becauaathey have intrinsic value.

Tltis docurnwrtis ddgsd to assistNEPA reviewersinCVahadctgthe wdogical risks associated
wtshthe impactsof federal tiivisiea. llse infornrasiotrprovidedwifl asaistNEPA reviewers in developing
informalcomtrsmtafor project scoping, EISreview, and -n 3LWandyaes related so dw issuea of
habitat loss and dagradarion. In particular, this dncumsat is designed to hdp reviewers rscmnmend
mitigations to prevent tbe lossof habitats. his docttrttmtalso shouldbe usefulto OSJSCKEPA program
offices and other federal affemcics.

w firstpart of this documatt is a gmcral discussionof krabItatisauaarckvant to envimmcnrd .
anslysis review; it should be rad bdora the qskottd d~iors$. Iltis aacrinatprovides a basic
deacr@on of habitat ad its vahasa,and of rbs dcgradq activities, @UCIS, and rcdti@om relevant so
habitatsin ganaral. Eight Rcgi& MsNMsEmfamsfm sections,qraehrg thesix ctaaprhabitatrcgiotss

of the contcsrninousUNscdSwswPIUSAlsskaandHawaii (SSWfigurebdow), PKovidacctnrespaitlc

i’‘--‘%M35

HrsbittstRcgiossof Cttwunited stab
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inrbrrnmicsn00 tmhkats of mnccalt, valuea ad trds, dcgmling ; wiucs and lmpacsa, aardpotential
rttiti~. specifically, * regional diacusaiin includas a list Ji habitats of concern. a sable of
a?tivicira icttpx@ W-, ~ ~ ositigations for habitat conservation. Because ah
regional h cowaidm only dra major intp~ sffecsii kubisawin that region, revmvcrs should refer
to di~ rwgioctatix diacuaaii of ntkaericnpxts that may be rdevam sotheir s~ific project reviews.
At the d of ad section, basii guiddinsa arc providwf so aid in the environmerssalprojwctreviewer’s
constdedon of the ftdl range of babkasimpata.

his docutmU is not intmdcd 50 serve as cnmpleta guidance o; u a simplifictf chcckfist for
environmsmtal project rwiew. Ict particular, tha document focuses on activities occurring tn rkte
Urrsssrial cstv~ akdtougbimpacts of sheae*ivisi6 on wetlands and aquatic systems are also
oxtsidcrd. Additional iacfn~n on acsivis& directly degrtiing aquatIc sysrcmt should bs rwiewed
wfscraspprtrp~. It is_ slsstSpat.ifi babitst iaaucarcJevatttto the project siseWIII bs addressed,
and thm q@ropriata insbrmasionon tbe aology of the project sise will bs obaaitssd. A list of useful
institutionalWntacts is iaacludadwith cd regional discussion.

Htii uwsboaewctv~l or aosyswosb provide subamttid odogical values and
suvicu stds as fish ad wiidfib pnpuMmw, cauuimscycling, water purification, asd clitttasccontrol.
Aklct&swak acwasctsmain~tmiU Sbmrmcba callulc.ithcr alwayatestsaor babii. Indris
dOCSUOUttS.tb ~ Mb is a@almt to ecoayaserstawl irdudss botb tire physical acul biological
Wmpotacwtsof the cav~. AU Mii are inpomnr for the cnnsra-vtin of ecological values at

thair apacitic IocAow. H~, cataiat hatsisaa,and types nf habitat, cm be dai~ & “of spaial
Wctcust.“ For tk purpose of thii dncomurt, natriwa of cocxerw arc _ as those scrrwtive
ertvirnsuosawsWbcsaa~ or loss rwsctftsits sigtaifrcam ditssinusinnof acosystam integrity or
ecological Vdtses. nss ktabkMaof co~ listed isl this docUmcm S%M==Wthe tstcrsIobv]ous casesof
loss of ecological vakueaand tuvicu on ● regional acalw.

Ilse tbllowirtg ~ dkcsssaii of IsAsiw consmdost begtnawids a summary of slsaimportant
iasussamf atqa iravofvd in aamakwg tit, fillows with a working ~ of habkassof Concalt,
and mdcntes with diacsssainwaof k V* ad savb providad by habwxa, the activitisw affastng
ti*, *~of_~@*ti*, @~dti~*n~~mti~*
unpts on &Iraw.

-nsedatitim of habitat in this & is basedon scosysremvalues and functions. Therefore.
u is nacsawy to prmmmbab~ * ChSSSS of similar ecosystemsthat contain a known set of wmloglcal
valua and fbxiona. Tlrc fdrii diacuaad in this report arc broad vcgctstion-baaedcasegoma thar
include a range of more apacifi acuayatan types. Wltile rbis doctmrem will Categoriu habitats and
itilfy issdivkdtmlissqxrs, It mussha ~ thwt-h hsbirat is unique. An individual habitat must
bc cvaluatad in tire cottseatof its spwciftcgmgrapbic locsnon to determine its t?uevalue. At the same
rinw, shc cffkct of al~atiosss to a ktabkasby degdirsg activitica must bc consdared in tmars of the
impact on dsc cntiteIandacqx.Iltemtbre,artecological pcrspative is cste~tml for rhe adquam
corudemtiorr of haksisarisstsas. llsis approxb requiresthat the inoxwtioos of ecological componentsbe

Habitat Evaluation 2 Intmduct]on



considered, and that the unique ckteracrerIsstcaof txh ecosystem be evahoed. The followjog
considerationsshould be central to any prnceasof habicarevaluation:

● APPIYso ==YSMS+’ ef pwmpedive tbsrcons}dersthe full rangeof interactions
among habisarcomponents.

. Assesstheamadata“veeffecssthatarise from the alditive and synergisticimpacts
of several degrading activities rmmrring over time or space.

● Artalyze thetrrse dkU~srfmiti@nm measures m cmaervmg natural
habka and cbcii GCOiOgiCd WhSCS.

his wmmorr for habitat mnaideratiorsatn be neglectedwithin enviromascnralanalysisbecauseof
the difficulties of isadividuaidre-apcific a&wmmra. To better tireas the mrtaidarawosaof impacrato
habitat in envirnssmeamlandyaes, regional information on the inspecwto habitatsof COrscarrtand thdr
mitigasroncan be used. Tkw5bre, the aecciomthat follow ~be geasemlbebitarathat are ~
with 10SSor dagrx from human acrivitiaa. Tlaa cnrrditiorrof dsewahabitats, the xsivicaeathat affau
them, ewdpmamiai misig&iorssfir she impacrathat degrade them are diamaaed.

fie applicationof this regional ir&madon abosrkdimprove the quality of ertvmxsrrserrsalanalyses
of all kinds. Along widt GOecoayaaem~ive, attention co cumulative effeua, and meaaurea of
m]tigatiosreffktiveascda,dbcfollowing stepscartbe usedto iaamrpcsrx Idaqread e cmtaidmsions imo
bnrkrrcgiond-levd and sise-levelearvironmemalaraaly~:

Sql 1. Reviewthesramaandcrendaof habitats in the ragiorssurnier mrssiderauora

step 2. ldasst@htilua ofcoracarrrfnrtheragionrbermayomurasshesise,

step 3. Andyzwtba impacrs ofallacrivisiaa orrsbe frmctirmaasmlvalussofshcae
habii.

Stql 4. Dark? mitigarkws maamawa toefissc@Ue orassw&orata tkimpacraon
bdriua of mncun.

Virtuafly all of tba rrmJrd asvirorsrmwa in rba UnkserkStaseshavebewrrdegrwkdcosomeeasatt
by the impacts of hrcrert n%ivitk Even relatively priasiaae~yatcma are affected by the loss of
mnsigarotsshabiua and ndseJchanges so the landacqe I%ae6xe, she moat imponem criterion for
deai~nofa rsQwalarea asa@oritymncerrr ia tba importaru of a habitat to the ecological incegrwy
(i.e., the health armkn&srral furdcM@ of dst larger la or eco-mmples (JerrsuPolurrin ad
Worcbingcon1990). fsrthis way, a habim may be dssrrsgkatof asanalogousto a ‘kcyatora species”within
a bti commrmkty. For pracdcal reaaoraa,rarity is otlest she crirariin by which a habitat’s value is
determisd. How-, in aaaaaairagthe value of a bebitac,rarity, ecologicalhoxsionirag,regional
diversKy, and ocher important attributesalso shouldkMconsidered.

Hahn.arEvaluanon 3 Imroduccion

The standarddatiuition of hobimt is baaedirrsheenvironmentof usdividualspeaes; for example,

‘Habitat is the eavironmenral sating in which an animal or plsrstnormally IW~, grOWS,

ad reprodtsma” (NRC 19S2);

?Ihbiur u the area which providea direct suppnrr fnr a given s~ics. pnpulatlon, or
COmrnsmjsy. It includes ail artvim~ features that mmpriae an arcs such as aIr

quality, water qudisy, vegaatiorr and soil smcseriaticaand water supply (mcludurg bnth
surf- and ground water)” (Fiab ad W,. .Iife Service, FR 46(15 ):?s562-7663).

AMtoas@tfriadhitimslubawn inqrnru tosbe ~ arsdpreawrvasionof many irsdividual
spwc~, it u inak@aa Iix rwgioad or gknbalbiodive@y err efforts. Indeuf, national inventories
of afaacti~ific faebii are mtpraUicd 63samaCspecies, ad itsh have beut asxarsph.sfredordy for
rfaecrisiml ftabiiof eadanreraf~ (Fldter dHoekswG19W). llerawedrotimti
cmditiona of a wide range ofs~ xk, aaKIbiological diversity in gersaral,raqumea ecoayscGsssapprd ,
10 fsabiw iaavesmry. For shepurposeof daisdommem, rhe following derlrtksionIS used:

Hebir# - a raahanl mt .rorsmersc@qoeed of hdfa living orgmiasraqamf pkayarcd
mmpmesm thafumskms aslgauaa?eamemlogical Stnis.

farmanymmexsa,this ddbirion iasynonymmawithecosysemor sem”tiw ens.ircwanwsr.It
aaassm4dsa daenarsral wntdirioaaofa55 errvirowmatr iaprefcrred bacameit rep-m asyarmrsbat

_ ~l~n ia ~ i~Y m PSWVidSdsGrfedrwd vahree “f biological diversity and amayacam
~rsistg. Afthougbdaedifkadtka in classifying habitatsor a%xysserasshave prmwmredthe ccmpletsnn
of adwqmra ~ ~~, diffemts cl~i~ have been cd for specific purpoewaor for
rastr&d locaiCsm. llie NM WUIacda fwwatmy of the U.S. FM and WMife Service usesdss
widely ~ Cowerdin cleeaiti syatm for wealarrdaand dawpwmerktabisars(G3wardin a al.
1979). W U.S. Fomt Savii b + a variay of cleaaifbimr syasaarwirtcfudisagshe Forest ad

Range Eatvirwnstaard Syetean ~) (~ et al. 1977) baawdon Kiicbker Potential N&usI
Vagaubn units (1964) ad Bailey Ecoregii (1976). The U.S. EPA has racentfy defined general
cl- of wcoko@d ~ *, alf b&ti ~ - pert of its Environmeassd Monitoring and

~_ ~) (’H~ ~ _ 1990). _ SWWOIUtiOnin habitat chaaificadon
has b nbraid by stare mtwrd he#ira@ programs in mordir@on wish The Nsosre Corwwt-Vmsy.
Exreassiwramtral~ ddrma dta OWCGOXSSiS@of osdy~~ ~~ ~ mw imhsde
“m-” ~. At PSUUK * ~ h= a COWSOSUO@Ckaa.sihsiort, and many are working
tnward regiowd tiiflcaths. If this is nmrrrpfiahed, dsere will aormday be national coverage of

mmmsmiry cypeafro mwhicbcobaae aqmmisati ve aaaeaa~ of hebttata (Larry Mawr, perscmd
mmmsmicaion).
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Givtst the nsintsrwof ciuaiiicatiots systems, systmsedc sraossmd rrermisioformstionismt

avaihble for SMSI hbissts (sosssbedmdsod Hirsch 19S9). HOWGVST.mm~le ~~n on the
statusmd trendsof iodividusl speciesis avsilsble sssdutr be useful in chemctenz“irtghebii stamaansf

trends. In facr, the Fish snd Wildlife Service (TR 46( 1S):7662-763) hss devdo@ b concept of
evaluation species upon which they h= arrslysesof envirmunad intpti. W evshMioo species
include spscies of high public interest md ecomrpic vslue, md species tbet provide bread ecological
mpraentsrion. Envimnmeotal SMIP cm use idsdficetinn of such “sFcciesof cnrrmrrs-ss a useful
stqring pint for idrastifyistgbebitslx of mown. llUOU@OUt this document. SpeCiSSStStlSSSod WMdS
will be irwhsdedto the essmt they rwflecr Ittiltst cnrrditins, but it KIuSl be rementbered thet they
representordy a few of the rrsmyspec- in each hslitst, all of whirls are required to maintain a heakby

eursysteossod a full rsrrgeof vslues end services.

Before colonization by Europeans, Norrb Arrreria wss covad from the Atlsmic Gmsn SDwest
of the Mississippi River with diverae eastern dakhsssuafnresfsof lsrgc o*. dtsattsut,bsaft, end nssple;
fwther west sprd a lush rsllgrexr preirie; beyond rltet wsa a smri-srid SbOrtgrastpreirie with regiortsl ,
ti, ,PSSIti. d COttifktWSfnteets (rJome 19!Mb). A rSMSIYU~ifoi~ OUmberOf ~W ~i~
existed within sbsseregmns, varying with soil conditionsmd mpogrepbicdifferem=. The exploitesion
snd msnipuletimrof Ierd by hsmssntivities ItM sirwx?elimirsetal or srsdti mmy of these hebisess.
TINs dmummt uses the mspr Imd ~ of @reWs, rrvrgcfrwtds,ssai rsetksd to feciiitete the
idemificminn of more spaific bsbii of mncem. It ~ on habim types dsetere ~ mea
the region sod does not msssiderimdividsselpleot mmmsmities thst vsry with esect gmgrsphic location.
The scale of these htii typed v*. xrnl sltbnugb a rowdiumsule is epphed in this docutoem, it is
Impnrtsnt tn remember tbm the fofisswingsdditiorselclsssesof bsbissssof mrrcersrshouldbe considered
in issdividuslenvironotmtsl srsslysea:

. lndividuei plent mmrmmities (e.g., those compiled by state nstursl heritege
progrsms).

● Trsmitimsef bebii sd funcdcmslrmssics of hslrkst. e.g., the smdhill-scmb-

leke complex of dsetsemreltsplmd bsrdwnodforeet of Florids (Ness 1987).

● ❞ ecosystmu, or om-coutplexeJ (e.g.. ths @ssp=ke Bay
Wemrshed).

velsessaodsemisuwfmbitata

Hsbisatspmvids shefull complement of emlogicsl velues end servicesmssteirsedin a rsemrally
evolved ecosystem. llsese imhsde mmy sorvicee rlm have wmmmic benefirs, ss well as =USCSICand
nsnrsl vslues. All imiividusi e@m VSIK, ovszsll bindiversity velues, SIKI emaysterrr services sre
SSSMntp- in ecological imegfity. Therefore, it shouldbe the objective of hsbitat mnsesvstinnefforts
to preserve the aologicel ~ity of bebksts.

~

Irrdwldual speciesare the values rnnstoften asscmatedwIfh habitats. H woncall y, commercd

timber ztiedcmpp lertts,sndg ame mirsselssrulspori fulshavebumthermst prtmdspaics;

s~Y. ~~~ Pl~, mngsme birds, mdastgeredapscies, ed other popular spemsehave
tived -n. b ‘sMes@ed irs.k@es ~ssiost em nnw viewing bsbiut ccmservssionas a
mans of pmtedng apec.& .wbssleule. (Wsller 1991). Tbii is in motrast m the single-spai= epproecb
requ,ii by the Endmgemd Specise Act, oflm refersed m ss .msergeaey rescue operations. (ss in rbe
uses of tbe California cotdor end bkk-foord ferra). I%e ~t esmsple of the hsbitst-basd spprndr
is she effort of The NesssreCo-sncy which bas sdopted a .msrse fikm” spproscb so ptii
specsesbased on protecting the nsmrsl mrrmrursitieain which they reside. This approach provides
prntacdortfor sbsotejori~ of epociee, tmchsdingunknown sod ursdeamliwj ones.

The rtrostvisible vslues of arty hebitat are the rneny plant speciesthat make it up. Pkarrtssre
prkwf for their intrinsic vslue srxl fir their mls ti’ecosystern fiImliOnirsg. Recently, previously igmred
spcies sre rmsiviog etsemionfor rbeii mtiibutiona to genetic diversify. There ISsiso emple ewderxe
of tbc impnrsmcaof hsbisatto mitoel poptdstiorss.Among state wildlife sod tisb mmsgerrrerstagerscms,
bebiser loss rettked first in mtionsl priority for ell species, for big game, for mull game, and for
wesdnwl (lWfw sod Hoekssm 1989). Hsbitat den rsnked secondm bsrrii m osigretionin insportspc.e
forsu6rdogedmsmus U po@etiotw. Wildfife roeoegemeotefforts heve trd their gresseetsuccess
wids -b (lrii ~ esrdX emlmpwj epaiee) for which bebitat ia ebundmt. Species whose
hsbhmis decfirdng inewwmtard@ahty sremrreatly. mdwillcorrtinue robe, rrsosttbreatmedwirh
exe - 1990).

‘The vsriesy ssmivuiebiiity UOOmgIivissgorgsrsismsmd the miogicsl mmplexea in
which they occur.;

while the Keyssnm D- on Bdi~ on FtisI Lamls ( 199S3)detims biological diversisyx

.’llteverk syoflifeesdits~..

ROsbofrhcse&inkiom eqbssize thM biological diversity, or biodiversity. entails all ecosystem

m-~ end ~1~ * WIed *WI ~ vA= Frovidcsf by the living orgsmsrm ID esch
hsbii. Tlte rmsnbe$erd reletive fmqu#my of items tber nuke up biological diversity msy bs organtmd
slong the mmimsum from ~ so W& m ecosyamrrsa. The oversll srmum of gesmic diversity u
decreed whso speciesdi-ity is Ioweswd,s is speciesdwermty when ecosystemdiverany is lowered
For this reason, tihet lossend ecosystemde@mion em the primipd uuses of rwiuctions in blolog]cal
diversity. EssentMly, dse mrswvxiort of hsbitat is the mmarvatinrs nf the ecological mnrplexes that
mnsciossebmlogirxi divershy. fn dshtinss,the preservationof biologid diversity msy be the best nseass
of prntecmrgOVWTSIIbiological irste@y sndecological hcaklt. Preamwng biodiversity meansrrraintssmng
the issregmyof the gertestcssruassrewithin populsrions, the richrscwof spwcieswlthm ecosystems.and
the rrrnsaicnf emaysmms within the lersdacspe (Nnrse 1990b).

Habmr Evslusuon 5 Imrnduction HsbIrar Evslustmn 6 Intrnductlon



Aftbough the corrservatinn of. individual species sod OVerdl bicdiveraity xrc essential to

~ tk amlogiui intwgrity of a habi~. a wide rmgc of =Ys@o fi~m MM ~xo be
prnrarwl. Using a broad darinition, habitat, like the ecosystem, u cbtimti hy a particular cracru
flow, Dutriarr cycling, and capacity br adf~ tort (given rdiant energy from tire sun). ‘he

arsvicca that cmaysteossprxform iwlwda serving as a store or dnk for energy or rrtaserials,providing a
patbwxY for mrmimt transport, acting as a bufferagxinscMd changes,sndpfcdwingthe natural
~ -Ie w SUCIIss mirtemls, wood, fnnd, water, “ad air (Hollia et al. 1988). A cmrtprWmrraive

list of tiyaGasr values is shown in tlra accompanyingbnx.
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Atixr identifying Sk hxbirataOfXortcem, the mxt impnrssmstep is the linking of these habitats
to the aaivirics that cause tbwir ~wlatirm or 10ss. lle following major activities may cause the
dcgdasiorr or Ioaa of IArh:

●

●

●

✎✌ ‘e.
●

●

●

●

Larrd mnvaxinn to iiwluatrial and residmtixl land use.
Land conversion to agriculture
Lard awrvaxion to Irampotin.
T* harvdog pmcdcaa. ,

- x.
Miningpraakaw.
w-~ P-.
Mihtxry, racmuod, and otlM tivitiea.

Environmental anxlyaes of tlscu activities xriac durjng bodt bmxf prograomutic rewews ~ ~lfic
project Cav’~ ~ ~:~. ~ fiIlOW@ co~n frroje@ cnraif significant impacts 10
bab* and may rwquim federal reviaw:

● fhmrtr@ andpublic land uscdwelopromt, mchrdirsgplinrdrtg,regulation, and
fademl tiuwiiog for tmiiding couwrumon and highway dewloprrrmt.

● Rmcwabk ramstrm use ad developtstxrrt(logging and gmaing) on public lands
or raquiribsgpmniu.

. Errxrgyproduction, including permlsum. natural gas, and mxl developmmt,
cxwamon, gmrmtion, rrxrramiaaion,xnd USC.

● Nonuteqy miwerai remurca devdc+mratt, plOCCaX@, ~ml, trXOSPOrt,
d use.

● W- pmjws3 d pwrmhxtir wechml mrMticwtion.

9 Nmrxl ~ ConIwrvsiosr. iracludirtgpmtocdnnofxnvimnrnmsxllycritiui
areas.

TIsis dmUUESI h on tftc direct@yximi effectsof thexrb~nwj activiticaon habitat
exrmrandquality. Howavxr,anotbafiittporwntsourceof_ on habkxtis tlrcumtxrntilon of
~Ya@oa from* Pofl* of * air. W*. andId. H*is8s pnlltin isaddressed,in part,by the
air quality,wata quafity,andlwxdous mtmxmespm- Qf tkkd Xttd_ ~iatory SgC41ClWS.
Themfom, babiU impacla flom tttagwneratinnnf toxic 8rtdwsxtamteriala from oaanurkmrirrg processes
Snrffoaai lfrwlmmbusth am not *itically ddresaal in rbis domrramt. T& following are examples
of acsivitk mdburmg tOt&~OfltbiU61ht ahnttfdbcddadtodtemm~iom inti15
dommartr Wktt a COIUpktX XttVirO~ X08@iS i.$p-:

● Ioduatrial and mrroicipd dkbargcs into water (e.g., rnxic chasMAs and
convxsrtionalpnliwarsra)and mriaaiorw into the air (e.g., =id depnsiuon, gasemk
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pbwtm.k-aSuch- Omre, astdglobalozoneIkeplhrg~ S=dwoaewee)

. Industrial ad rremic@wasta dumpsaod larkltills (e.g., asbestmand plasticsin
the marirbseovirmrrmm). ,

● AI@cJJlruralcomamioAm (e.g., @cida sprayingand nutrieotdiacbargeskom
cultivatd fields sod Iivamck faedlota).

● Mining waste diacbargee (e.g., mercury, araeoic, cyarrida, cmde oil, drilling
muds, arsdsaline-producd waters).

● Military =idaoral ~ (e.g., wrve gas and plutonium).

‘ma followisrg~ briaffy d- the history aod _ of Ihe rmlpr SCWIUGS on babita!s.

Tba amvaraion fmmomlartd uaatoarwrher iafheauivity omatseverelym tematrM
aovirorsnselw ntatype oflaodconvwreiow depeada Ootbeesd uaaofdralasai. fnedsc.asa, tbe
Origii rtmual ~ Oftlselaral araalimiwmad, aoddw ~ awlngii Vaiua m

rmdifiwd m varying ~. Urlsmwnwsaiosra,smwaklsmouterluge~ aodcommrcial
ti0f5meOSpSO@&~Yb~ amdisiom,eerioudydimqtingecmystemfuoaiomA
ehmiOe@moasesOlOgiceivaluaa. Reaiirkavwlopmarwioauburbmassdnrraiarwa811s@ly
~ someplad~ wildlifevaiuawlriladisrup@dreomsral==Wa=Po==aoftim.
Sirnifarly,convwaimrtou~isionaiagricufmraaltasdsati vegeuiond mAO@ipwesseswhile
stillprovidingSomebwdgesww- forWikdlfipc@xhOs.L=gw-pdr*iiaul egriculmrw,
howwver,usually~ allwildfifahebii. CmvmiOmm~, “mdaaiel,afsdagriadmraluaas
Ccarroomawyscde$,busofleacowrvay~erewa. lo~wntvmiom
uldpowerltiaffeu~

tohighways,railwayw,

~-bf% dteobymsal araaconvemd.
Mfifls ad Iha ~of~ arweaaswotkr hldsoflarai rwecommima, bwto-dm
~ reidvdy small -.

Conversionof rtamraleovirosmwatasoioduauial, comrrsesciai,aod r4desrM land usecontinua
soiocmaaa wirhpopldAols eadwisb Ihegsmeralmkklkmo Oofmeny pnviosraly luolraluewa. -1’ba
large urbao Weasoftfbs e8asMdwaascOas4aamtba togmw, reduciqdteilmlrala reuinsbacorridors
bawaa than. LMd coOVIWaiorldwekl’mfmmmuw moasrdon ud Iartds%llsalao cowiburea sothe
WoprmMpr aaureon&ar-rsaar urban~. Urbmgrowds isir9as r@rfinrhaSunEelt
w.

Urbwosod suburbmmnvwakm of ~iai mvirorrmmts is also occurring throughout the
country as “spinoff davalopnsssrrmfoflowing Oaw rod Conmucdoa. Evrn in area of ralathdy little or
no overall population STOWUS(suds M dw Notdwaat), spinoff developrnrsnis a major cause of forest
fragmentationand the declirx of wildlife and bird ppuladorn. ‘his efkt is augrrrenrwdby the increasing
frequency of secondhems devehpmem in previously urakaveJopedrwgions.

Arid arvimsmmta in tbe Soutbwm arwrapidly bring mrtversd to urban ad residential USGSas
a rasuft of popuMnn gmwtb. Ilsa Soutlsun (hlisiwsria region ia a classic example of suburbansprawl
where roadways, maw Cmmmmr“*, arai commercial developrrrearhave axpaodad into previously
priatirw mvimmomsa. Maoy uoderapprcciaseddswershabii are at risk becauseof this continuedland
mqv6raiirr. Rim amaa are anotheraoviro~ M risk in the West from land corwaraionto industrial
and rwsidaotiddavaloproam. Becauseof their proximity m water arid their deairabiliry for inrl+srrial snd

reaidentkl use, ripariert sxcas are beiig disproportionatelydeawoyd. Also becauseof rkreirproxlmq
to water, ripariao arras are critical for many migratory bird ad wildli~e species.

4

The Urdti Sra#s rues a lerge pan of its ;vailable land area r%r livestock and cmp pmducrion,
so am totaling more than 91Xlmillion x (U.S. EPA 1989). Ovw Ukl million of these=. are clmsified
X C@artd. MOIWShariSO% of this - u in rkrecom and whea! growing regions of the Midwest
CmpIaml sod GrwN Plaisrasod Rairisw Habitat Regiorra. Lard conversion to agriculture has stsbilued
inmcsart yaara, aodrrsudloftba conversion to urban uaas is sww occurring on old agricultural lands.
COovdosr to agriadmre @JolkKa so ba a regioaal problem depewdirsgon tbapriciog variability of
apacitic crops. For aaan@a, bouomhd bdwoodaio the SouthIravati yaofferwifromcmcrrawe
Comaaim m Soy-.

AkdIou@ti~~uemtb, ssutyimprmnt wkldlit%htiiarwkmg
Ioetaaa rewwltof~~ whicb~tbeefkk of fenccrowa awddirchbaoka.
alrrea~psaacu, ndcerIaio”comesV - program. provide tivew for cultivating
prwvioualy~ -. For eam@e, the wmsmcdm
daatmyiiwibdlifk wimtbeacomdrlgit.

Ofgrwaa waarwaya ioripariarr areasis

lbeloaaofr&ao aBdbolmadd -dam~hti~ rqsresemtsone of
rkramOat$igdicW loeer40fecOlo@d vahseaofMmeUial aw~. Simikarly, the conversionof
Wedaodautd djemwgradadsirltbecutsrwl ad Wwarerourrileds-iaemfberxtiatlmhad
h~for~valu~ irr~w~wl popsdaion8iotiPrairieFWisole
Ragioo ad alowg~ Fwifk and Miakbip@ Flyways.

GmUruth of Isigbwaya, railwaya, sod power lirrc rightmf-ways conrributasto the degradation
of tesmtrM lsabiMa, eepacMyio lewadav+ad -. Allkic4@rdreacwlala rwescQoverssdarcsrrrall
(27 Soifiioo*) * ~ Of~iUa u oftm ~ (FMY ad Hwaao 1985). pOWdiSES and

Otksu tSWMpMw -cm bedaaibed =“diicorridm - Ib# durqn the nmural, more

hOSOOCCSWSWWhrlosqe ~ ~ ~ 1991). in fCWWMWIWWVirOSUSWU& k disturbancescause
(I)drandc phyaicaldiito dtacomimmu vegauivammmmity; G?)diamptinn to the srrucrure
ad funcdon of wildlife Mkat; and (3) irnpamsto residwrrtwildlife, which must rregotiare,tolerare, and
cope wishtkrebabii ~. In eddition, disturbancecorridors created by forest fragnrenrarionprovide
babirat for aerfy ~ piaor awdawirnalapwc~. llw.y rwplaceforw$t- with grassesand shrubs
so tbu forus-irwii apciea cumrrt west. While diey provide diapamal rousesfor small mammals such
chipmunk awdwhwe-fooredmice, rlwy pmast barriers to marIy spaciea. .

The impacts of highw: marmcrion also rqweaent an imporram problem Ih.cumulauve Impsct
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~mserst. Although individual real segmentsare USUSIIy cvakuataf fur potentialestviromti impact,
it is ectually tbe combinedeftkct of the entire highway systemthat meal seriouslydegdea ter’reatlid and
wed.ard environments. fat aiditinra, tbe cumulative impti of several highway syatelraacm sarimraly
disrupt migratory pathways. As mentionedabove, the building of rosds is invariably axmrrpataied by
additiottal land conversionstn induarmalor reedemial use.

M forested sod nonforewadenviromrremacan be dismpred by ffasmenMiOn due m highway
comtruaion. However, the dame cattOpyUfucMtwof cerseinabrublmds rrsayha moataeverdy impeaed

by rl~ a. Anexarnpke isrkte@Pansingof*h Wathodamduplesldaintiw-.
Bacmae of tbe scale sr wksidt merty pmoain isdsaMsamsmove, bigbway devdopmtmt can effectively
iaolme tmrdt of shepomain fetsm.

Since the early 16LKta,20 to 40% of the nation”soriginal tluwatcover h= hem convertedto other
Imduaes, andmrtch ofwherrmssins has - aubstanddly altered aa a read of past logging.
*-*n Of~-kti@bm ~titi-b-~=~@~-
Offaesby timber heswerainsbewses. Mmyoftbe NmeioiW rbrwstaofrbe UrsitadSWafe Mmg

altered by timber bemeat@ ~ tlsar fregmmt, simplify, ad degrde -al tbr@a. The
Combiin of clear cut logging and roetf brsikdq imre== tbfur ~ eod soil rroaioct. The

cleer-cut ctamralstandsere oftemreplacwdwids r%waaand differmt tree species reeuftirrgirt tbe 10ssof
old-grnwrh srewemd nemral rlxear IsaMus aaasdai to a wide variasy of wildfife.

Forest Isabhta arwrbe focwtr fir dsaraamrecttsebiodivaaity - fecirtg shesrwion, including
(1) decruuw in comiguottaold-growth foreet sbersopportsheapoaaafowl in dte Nordswrss, (2) the loss
ofoidpioea taeeded bytitemk=kedd woodp=k=titi~(3) ~habi~
fragmentaiort erKltbrest edge CersairagMiswa in forwes-inserioraongbii, ad (4) inmeesii ttogulara
P@aaitsm in dta East ewdMkdweet ~dkr 1991). ~ pSObb= = @tttdy ti tit OfCbr-csit
Ioggiog and rbe ~ of sbort~ skrtgl~ies pl~. All tiCttbU~ tiivitiea
affwx foresssin two w8ys (titter H al. 1991):

● L& naurel frres, sicrtbu kuwcesistgallowsausdigbtto reds the grnund arad
StitWtda new growllt, wbii * afesh (limbs too smell to use} cco=trib to

mcreasd nutriemtdewae. lhtsa, liketire, bafv~ka
of amf mrrrterm .JLJ‘!5Ltemporefydmtim=l~~ “,

from shewmsyarcan,_ w- yidds, Strdirscr_~+.

● (frdikeoeturaid~ , timber kurveatimginvolves mad buiiiarg aodsheuse
of Itw4vyeqttip- on daelend; dsiacauaeedamage and corrtpxrion tn the sod
aurrked~ soil erosion beyorrf the rarea following -. Fapocially
along atewpal~, h tmtaionand lendalidictgprnduca heavy sedirmrtrloads
to streams, degrxfii queric Iaebltata eml damagii fish and irsvestebrate
poprrlmkma;the Icaaof bimrresain the form of logs slows ~rabliahment of taew
growdt, arrdabe lackoffimay-~titim tira-adapaedaeeda.

The major impectsof timber harvestingon threat degrwlasiin aml lost includefour major problem arm
that can be addresssdon a mriooel or regional basis:

Habitat Evaluawon 11 Imrodurmon

● Loaa of old-growth forests.
9 Efkr on cridcal mnyarems (such aa Greuer Yellowsrooe),
● Decrease in roedlesaaresa or. wildlands.
● Irstpactaof siivicultrarelprwxicea (such as claw mtrissg).

@zirafi

Widespred devwtaricm of mrrgekmdsresulted horn usacmscrolledovergraamg between 1880 sod
1935, end tbe dmuge was amplified by tbc drought yeara of the 1930s fBraawn 1985). Ilre macnwem
of tbeTaylor Grazing Aa of 1934 reducedgraaing pressureet tbartime. JWith the tiv aomtrrmt of range
meoagmt ~- ~ ~ ~~ Y- ~liow~ 1~. range vegetation irarproved mts+derably
However, the U.S. Forest Service (1989) repnrtsthat 21 % of issractgelataiawere stifl in ‘unaasisfmry -
cotiitiott. Tire Bureau of had Mana@mnt (1989) reports that BLM rmgelaml modition is 33% gmd
or better, 38% fair, md 13% pmr.

Ahltm@tdsetoral-ofre ngdewdhesremaimd relatively cmtaram. the condition of the rarrge
-Y- bes Varid COrssidmblywish d by livestock for foragead otherfxrora. CarrJe.
akaecp,mdwildbswaeassdbusmabaveco~ SOrducd forageeodtochmgcs invegesation
co~ on~ @r@ of U .S. ~~. ~-~ fin attppmeaionhave allowed brushspecies
to ~i~ -Y of ~ _ - W* ~ 200 ~1~ ~ of ~ ~~weSt @tkmtel Association of
Gmseswdnn Diawicra 1979). Aa with fbfeat Itebks, the fragorenmticmof ramgelersdvegetation can
mgarsvdy akr tive ferma end emayatmt be4kb.

Uoformrwiy, Srxiirioatairangdaod improveraremmeamscsoftm mn counter to wildlife
asrer-vtirt. Ha-bicideareducevegumiottdivexaity, a do p~ that sifl tinder sites assdmnvert
vegedon to mrtt@ve ~, uauelly rwpl~iarg pictyortjuniper with eaodc grasses. Mmagmrem of
brusb invasion in the anuthwatem drdema, aavmms, md southernGreat Plains is perhaps the greatest
pmbkem affect@ rmgderrd wildlife. While @r md turkey fqsulaticm have increased, native range
rbrage u redrttd by tlw irtvwsionof mae@re, jussiper, cu$i, -is, sad aagebrusb, creosote bush,
sarbuab,tittdmrals, yucce, eauJotfsera. Mecbewid or chemiui reduaiin of these acmba, as well as
aegebnd in tbe NordaeratPlains, ~ forage for many apa~ imludirrg prtile chickco, sage

-. m. ~ w-.

MainE

Millioats of hateree of marginal and barren land cm be found in the United States, much of II
due to mimingtivity. ~ - are a source of =id mine draioage, surfece rumff, ernslon, and
salimmtatsort, which m water pollution md Iawk degrxfatimr problems. Missingmivmes leave a
hershemirortmewt for vegeraskonbaauae of the Ieck of nutrietrssmd organic master, low pH, low warer-
reseinirrgcapecity, toxic levels of U= nte.tds,co~on, atsdpoor phyaicaJconditionsof spml mammal
(Sofpr 1988).
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3trnimpmeuttoootoaslsrsia@ ofteoocatrs onrborooUdwl* ecotooe, nrarwsofspecid

~tOV~ifW. ~,miwiqdisturtwreidwlyti hld=tb=dk=tiVik

-~ “+ mv~. 0dy5.7 diion ~ W~ disturbd ~ 1930ettd1980bY$-
* Wxclvedoo,Subsii fromIdrrgmd ww?kissP, sod dii Of toir@ w-. Addii
areas have been impaled by hadrnds, reservoirs, arid rdronis end biiweys to miriirlg pqwries.
Srrearo lrabirm bevebswm effeuedbyeciddre@e anrfeedii. ~~r~
iocreued nrioiog impecssexists in tbe eres of exploration end exwacdnnof ~d f@s.

Newly beif of all U.S. lard used for mining is co~ in the st&s of Pemrsylvanm
KeOOICkY, WCW vkgti c% of aclr sue) or in Ohio. nl~~. ~ ~~ (1% of ~ $f@
~iforoia utd FIorida beve elso odoedmore then 2S0,000 ec (J-n eodpee=19~) 1~ ~nmg
elso occurs in @c tii cqrper region and tbe nonbenr Mhnaote’a MreeM fron Range. Arnmtg
Metal lends, 732 rtdllions are available for leasingto surfecc eod submrke mineral development,the

ISSSjOmintiWeStdAiti,~y, 9SmillimrXarel_IOoddgm, 2miflinnto
~,@ 1.3 miiiti SOcod (USDA FOrUS Senke 1989).

~~.@- . Srrd w= divetsiom ttwmmicipdisia,idusuy, ad
egricufture seveawlyafhct b nawel w- supply, -ting in the ds@mdOO Of IerrW&rti. w~ed
sndeqsrxic environmems. lo@culer, drereducdon ofstmmffw from diversions of werer for other

UIessdvsaseiy effecs$riperiibsbii irrlhesosrdtwat. -flseCaspcof Eagiistr=ocbermd*n
pro~effealerzemofw~dmmi-. hlmfewstreuns orw=emmys

uillrunti’e= torbeoceart witboutdmba~ Ibaseffafsdreir nmrrelflow. Tbeimmdaim

Oflxgeerwee for flondeootrol awl w&rsrrPPIY bmd=e=fb - Y=m.lwwdlm~a
ntajorimpea oolomlesrvimnmma. ISIdwhfiwiiI heii(odr%rdb ~T=mSSW=. ==SI
Texee,mMJOkldtoau),cornida’dbq of~~W=~@ ~u am
MW= 1%2d 196s(Ooudinkauf b 1987).

Cbarrges inw&rqsraliry, flow, emidem~ ~dte~~Of~m~~
populeliorn, irrcJudii recrdonally irqorlersr g- species. 10 ddition to dre inwinsii value of tb-
specisw, tbe~ofimpormw sqlmic ~ Iresarkimnrd effwa on msny terrestrial

syslerm, inchrdiindgrmmTbtieod riperimforeess. m’ qmtence of wildlife _ from

hydrwpwa usivitia is ovti by the provisiirrs fwr wildlife hebii misigxicrnin dre Columbia Basin
under be NorLtIweesPOWS Au (Bmwrr19SS).

several other htmren-ivitia cen seriously affect rermwid environrrHus. llw introductionof
nonnauve speciesirtto wild _ dso has dre porearial for devesradngaheredoosof terrcsrridhabirx$.
Even noncmwumptivehumeriactivity (e.g., rwcmtionsi hiking end c4rnpirrg)cur seriously sffect nsturai

ecosystems.
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~ wtivkim are b ptidpd muon forhumeo intrusion into ruturel envirnnmerm.
Hikirtg md~iogbeve arrdnorb@~ ~owomwal forcew, rarrgelands, d deserr

-m. me~of “~iepmpwdmd tothevolm oftivitydti pm- to
pO@etbO~,~byfOdSktitllJ-. @(1989)hsdr0etdv~onl~
esarwadtofcmlqsing, coodudiog* bissmstpiecarrqlaile#badebsolutevcg*losees of37t085%.
Off.ri# diclm (ORVs) USI have - mom ~ irrrpmn on Iocd tetresrriel Irabirms. 1ssparricula,
ORV recu can devesue fragiie ~ ~. Tbae eaviromnerrtsare very slow 10 ~~ ~
oftemMurk rerwatdawic speck. lo alditioo to meny rem plent species,the endangereddesert tortoise
is er risk. Skiing ad orber wiruu sports ae exempl~ of activities that imp= relatively ISOIM
nmmtain sreas. ~ tivida am ohs xzzrmpanied by the more deleterious effects of land use
conversion iom resort devwloprnoot. ,

Military ~m ad otba tmining or seetiogactivities w sIso havesignificant impaxsm
~ HlvirOammU.Bii ~ Mml- Imallmunmalp0ptd8tiors$wae negatively
sffectd by Army xmenm~ in the MojavedeeM (Krzysik 1984LThenutregementof military
inetelltias in me ~Issserrious implkiom ontheeurvival ofthctxrdanged red-coc~
woodpockct. Borb pbyeicai d“~ (~lY ~ ~ ~~ @vity) and noise coosributc
mbebii~from osiiiteryecsivii.

Tlledegrwr40f issrpaUcwJecd&elch oftbe ~ “oedmaivida variubndrwfijfj~
~diffemskinds ofacdvdy. ~bveIofirsqmctis~ Lsotbbytb einteaeit yanrfexwof
dteeaivity, dbytispdfictypeof ~onshebebti ofmrxuo. l%cimp~mh~iti,~
to their velw ad ~, fmm she utivti discueed in die previous-n fsll imo four genersl
catwgoriu:

● DamKtlm of Irabii.
● F~ of ~~.
. Simpfifkuton of bebti.
. De@aiorr of bebkat.
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llsenemre ofrfsae impecssdepedson tkseqsecifistremcreuedby escbeuivity. IO SWOSSCSSM.*
single smivity Wifl irtcftsdesmwrsl ~ ~ dret impact Isabitsr. For emsttple, the emivity of
Ioggiog a timer includes rwmovsl of. dte trees, associated dsyiog of tbe rbreet floor, erosion ed
sedimmririin of oeerby swcasts, end disturbancefrom noise sod husstmsctivity. Tbe mejor wreeenr

Ps’o=== sfI%csirsghsbitats include the following:

●

✎

●

●

9

●

●

.

●

●

●

Vegesasronremovsl.
Dslsydratimr sod iotsrtdation.
Erosion, sediomrratwn, sod soil corrrf@mr.
Eutropbiarion.
AcidifisAosr.
Seiinizsrion.
Tlsermd Wsrmirtg.
UV-Bmposore.
ContmdoemSoxtilty
Noise d ViSSSd dismrbmm.
forrodtrrd SpeCiee.

Tlsas strastsr procuses - rsmdt in rbe fofiowistgeffeus on ftabirec

9 Direu mortwhtyof rweideotspecisw.
● Pftyeiologial sweesend decmswd reprodswsion.
● Duruptimr of mrssssibebavkw ad @ivida.
● Se@mrdm of”~w P@-.
● Modified spaiee imcrectionsend eliwospeciesmvawon.

AhJsouglsd of tbe ~ - ~iw ~ fssve=ti impects, physical slrerauon of
habitst hes dipsd insedood ewd iocidemal sskistgu tire rrssjorcmsseof Poprdtin rwkrion smorrg
species. At ~ risk ete the fOfh3WiOS CS’OUP of species:hsWWr’r=Wid0UOW081S,b~, ~le- ~
~&bl&$d*~~. WSifS,COStik’S,Wk. grsesfetsde,frdtwstu sweat orgertismts,river

~ ~ (-f40meW9ftb).

Trdkicrrul irqwx arsd~ beve ~ on ~n of Isahats from contarninstion.
l%efoms oftiiestelyeis isontheloes mddegrwMort of babketduCugbdii conversion end
exploiin of tbe ecological rwmurms. Afdsostgbdtese~ ttsrssfl ybeveamttd sgreeserimpecr,

wMiinel intpecwriwm comesnkio ❑sboufdelso be considered. in mfrfbn, it is irrsporswstto consider
sheCtmmltive impwx of Ossrfsipfeeffects d tfw iswfirwcteffaw of Scsivirise. The following Swctioos
d~dtediffeswut kirsdsof~ott~i.

-flwukimeseformofhslsiidegdeshis rhetksru@o‘nofarsxursl emsystenttbtough its

‘mnvessiorr- to snodserlend use. frs* movession,tbeorigii nemrsi ~i of the Isnd are
dimissMed, whife the _ked habitat vslues sre modified soveryirrg ~. Slcasionslly, wifdlarsds
(providing wmsystemservices sod wifdlife vslu?s)that have beenconversedsorrtsnssedlends(providing
bwvesrable timber or agricultural crops)cm be rwstoredsoa sirrdlw, sJrhougftnot identii, msmrslssste.
In motra% Isrrdsconversedto urbsn or iodustrid usesvirtuefly never remver their ccosystmsintegrity
or Itebwetvalues.

Hsbirat Evaiuauon 15 Introduction

Pbysicel WemtiOsw of nteny kinds csuse babirar deeim@r. In terrestrial essviromnems, dK

clesrissg of vegamioa (sreee,sfsrubs,grassee)is sbeprincipal srreswr. The greatest impacw ocmr whm
wgemtion rmrovai iseccompeoied bykvdistgoperdom (tfset-y the origirtsl topogrspby end soil
profle) ad bssifdistgor rued conewwaion (covering tbe ares with pmmenem strucmres). The burning
of vegetation sod rite credon of lsmlfills for wessedisposal ere otb= smans of deswoyisrgremwurssl
Itabitws. fXar-ctst loggiog sod sevuw overgrazing can efso cfesr bebius of native vegefetion.

lo wetlamf ertvironrmrrts, filling end dreirsitsgopertins rktroy wcdsnd habitats snd crease
mcd@f terrestrial bebket, wbiie”mpudmme Rood weshndsto w deepwsrer eqoatic systwwss.As
with ,fsr~ial rnvirormmrtrs, Sbe commscsion of Lruifdirrgsor rneds test eliminsre wetfetwls. The
exsreaiotr of peat can SISOdestroy wetfessis. fn sqwaticemvirorusmt.s,the inundesionor diversion of
wmer through flow eltereriots(via tll~ or chenwelisetiots)is tfte prtiipsl rnesos of dirmrssring
Mmst. Dredgiog, rifling, and dmining elso deswoy aquatic bebhet. .

While sII she tivik roedosA in tbe previous seuiorr ust tit in the destruction of emire
h~itss ~, tky Obtt OSdy ~ PM Of a bebket, kwViOj OtftWSH iOtXt. @WdiWg OSItbe 5CdC
of Comu’rr, msrry ioemnme of Incd hit8 rhsructiofr em beSSWSthought of as hebitsr fksgsrmsmion.
llw irrrmuption of a riw with ●~ir, tbe cfeercut logging of rrrafe forest, sod she buildusgof a
roedtbrougb assltrsursb ereelleMmples of baMatfmgmWmo n (Norse 1990b).

suchhegmm@on isrbeprirscipsJcasee, 0ssof “em-sensitive- spwcies(Harris 198S) and the
most seriousthru to biofogiul divetwisy(Wiko>. d Mtrrpby 19SS; Herris 1988). The co~uerrces
of hsbites~ (HUri$ .!ti Askioe 1990) udsletbe Wowiog:

● AmfsIiX of rnorsaiity errd inbrmditsg (i.e., risk to swktery species tlom
ramfom veriairm in detmgrspftic estdgenetic veriti when isolated).

● of w“ide+mgii ~ti (e.g., wolm, trkk bears, parrtfsa,

meoer=e).

9 L4Jssofirwaiior ~itive ~ (e.g., sbssp+tistmd hawk, Coopes’s
bewk, Sweimm% W~, rd—mcknhi woor@c@.

● Eroeioo of geaesicdiv&sy skwrtwidsio rese s@es.

Assrtexerople, mdy2nf 11 tsetiveluge memrnsIs ist FIoride (the r~n end white-teiled deer) are
doisrgwefl iodtefeceof tiingfmpmuim of osOrmlheLskMs.Otltw erurnples of negetive impscts
liorts~ iochsde tfse sposswlowl; dse Sposswdowl Cornrrriu proposed rbar hefmsr
mswesvti srews(HcAs)beliwkedbySiweJsswisbamirdmum
Midsigm, estdflregmsshowdsersbe

_ clmtWe. Studies tn MarylssuJ,
owmrmce of mostfomtdependa speciesis mrrelatwl wwh forest
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( (

sti; mtttigwoswkWWSSSof 100 m 300 ~ UE ~ by ~-scmirivc birds, primerifyiongdii,
inswctivorosss,MXO@CSI migrwrtts,suchss flyucbwrs, VWCOS, artd wood wsrblwrs (Jabn 1991).

. .
,

Hebti sisrspliflcuimrirrclsuk dsemswval of ecosystemcomponmSssuchss stertdingW ~.
rover logs, or SrrUSOrkbrii; rfte w of sesssitivssub=gwd plsms from siltstiors;snd dts kws of
microhabius (such u ossu aod dsws)h are restded unusableby husmrtintrusion. Universally, dss
rurtovsi of ve#rkXl Itebii SSNCWUCrwi~ rbe diversity of s@a. Structuraldiversity provida nmw
microbwbius (e.g., ~ s-) ~ dlOWS br USOIWamtpl~ specks intcrm%kts (e.g., avol~ of
predwtiorlSndpsrridmsirtgof Si)rYgistgSpsce).

Whiktid Wwrc@og is borhafnrot ofdesmrso n (fir the fnrest Mart@snd of frsgmwmth
(fnr the rbrur watusbsd), SOIeuive IOU* of pmti rrm spsrk is a form of hakht simplifbn.
This is in conrmstrotimbsr b8rWss@prscsimsdur srcmnsolwX ‘W snd oftus clnsdy mimic rsswrsl
sraodcortdiitis. DtK@5ekrivw idmitss,00t0dydows rhemmposidon ofrrtwspec@X. but
logging CrwaesSmswexsmme micrcdirstmesdra are usually bcuer, colder, drier, sod windiez dun in
mrslnlibresrs. mwm~mmti~k*tixofm@m,wl,dw,
sodsllamMuk’s dure@hw moisrmulii(Norsc 199CNI).

witbiorwmgdd systt5e, a!qwsanisrre@yismiuaimd rbroudltbo bslaocwoftiwp
andsbrubspecics. Graziog bydomesdc livasockansdsuivdy ~ specias sndfacifiuerbe
irwssion of oxorics. fn roost~, sheproli~ of ~ve speciu mwuhsin hsbii simplifldon
~k

~ to rsuive bh ml nther wildlife.

Dcgrdminnof Mrharscan inchsdsrJis~ n or sirspli-rt of Itabksr strumre, but

-,sPaiflcwJIY refers rosdscrwne iothhsalds c4emlogicdiorc@ty oftbe”irstecr”~h.
~~-*tiww-@lu*u8s@baofMm~.
AJtbow@ roxicldfeus wteybetbc mostsovsre, CanWsmd polhsrsnsssrrdnrhrreffeus msyuissist
grear=~nlsf-. Forwxmpte, soils aredcgnded rhrnugbsSOsiOnorsoil~.
timwpWkdarly smsitivwmwtrc#tii amlddiWrt. Rivmswd streamscm bedc@ed
bywuuieatemicbsu aswdlasiluioa srtdsurbiii. ssl~ Strd salt w- inwusiin dso
deqdetdlii, .& ta~e nd&don ad misc. Umkpsrud Wmersourcesssddwir
cmmbuiorss toacosystem imgritycaobedogded byusivi~, sucbtsirriin sndrrtbrd ndoing,
rbstresrdt iwdsedrawdown ofaquWs. khvnbnoftipi~dti~=tily~b
nstwrsl Sysrmw duowgb nmdmwf Spwcia ~. Global Clti Chsngw, including incrwad
mmpwmmm srsdUV-Bwqosure, bsutbeposmdsl todw@cbabirswofsll kinds.

Tk ~ of degrediwgtivitia on Isabirar@r@ nn lhs vulombiiity of the hsbitsrsnd the
rdstive wxrrributioosof * mmsdtive ml imermli w impecSS. A Itsbkat’s sensitivity is drscrrrrinsd
by iss resisrsnceto change (i.e., its abifisy to dsr dc@arion) srul its resilimce (i.e., its sbility to
rwmver its origirtsl condition) (Wsetrtsm 197S). Rnsii hebiuts oftm have inrrinwcslly srsble snd
ferrile soils, rrsodcreterstwsof wsrer tsrovunmt. mild climsrc rcgirrsss,sodfoodwebsthstare funcrionslly
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di- awl mwuiw irdiiidssais or specks predqkd sothe pssticularSUas. Resilient hs(matssre oftar
mpw@ddy Jwwud~m wwrrwsd bsbii coresiniq Isiiy mobiie mlonizers (Swddl ss
d. 1990), ,.

!’. Spectim usually more vtdrteswbleto ~ @4 if @ _ s~l effectwe
p+41Moo *, Mrsow geogrs@ic d~ , Isrge - rquwawcnrs, spodization, urtol~ of

. lsr@ sizw, slow mpsdscdve mw, evoiutiotrery nsivcse, or “srnphibious- habits (Norse
IfXXAs). vsdsrsdril* ~ ‘“ ofkubii orocosysrum @ndthcstrwssor rowhicbrbeysrw
ndoersble) sre Iissd tdow:

● m=——= (qw-ti of fire frcqmcy). $
● Gligouopby (Slsezasboof Otsssieatcycling).
● u~ n (biingirai iuvasinn).
● Isolation (s4imilWiW of ~ n).
● Smallsire c1 Oa sslgsw).
● Proximity to buwuwpquMoos(d~ ).

IIJW udasmmd wsiveb- of dse Hawwiii IsI* and SmdSUSSFlorids sre wspecisilysuscqxible
Krrtmayslmsam, indaimmsiow byewoskspak A1l-arwaswre vulocmblerounpr~

~x-rn~~
. .

Urdiiperindii nmwrsldissurbame (suchssfires,
Wiwmsrow, d floodi@, @obd ~ (e.g., wsrming aod mcreasd UV-B or CGJ awl
~.

~ti#~~~ti_~ti~tid-wrdsy~. Per@s
dre~tiso btiiisfhcimpedwg immaioo besween clticbsngesndbabiw

Tradiily, miri@nm k ~ 0SSsp=~zifi hsbkx cosstponesmsuch M tbe
●ilabiiity d @pro@se ~i of Wva, rbnd, auf WSra. Gtbwr Speciwsreqtsirerrmm irwlude
proreio+i rtads, dm or 0sss ~. ad tmitorial ~ing or COlonisl clsrste@, md may vary
SCSSWMIIY,tWpS!CMIySSWOrtgmigmory wmetfowl aridsmdromous ti. Greases mention hssken pti

to rbc diversity of habii Suuawre, both ve$tid laycri~ and hnrimrrral wlge or tramition roncs, tbsl
provide tkx ~ sper.im ad alogicsl dkmity. While dscseconsidwmtiom sre spproprisre fnr
misigwtioswrbcusingon - speciesor individual sirediversi~, they do not irxorporatc hndmape-levd
concwrnsfor regimssidkrsy. For she~ of this dncumem, mitigations of hsbti degradsoon
wiJl fccus on the WCOlogicdiMC@Y of tbc babii of concern and nor ossdsc ~ics or divcrwy
componasssSIMSIWY bCdcsiisblc from a wildlife rrtmsgcmentpoint of vi=, .
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* reseudI bm idii UtM floristic (@r spoci6s) divc?tity is su@or to strtuatral
(numbrs of vegetatbn 1- SIXI paICIWS)diversity w an imlicaor of wildlife dbUhutim. This
emphasb tbe - to avoid ovasirtrpiifiuricm in habitat A061yscsaod to Icmk x tbc daxiial ~
of tach habitatariddctirtc it inproci.scmlogti-. NxoIrxlbabiut are dynutic ecological systems
tb- require natwral paoerm of distttrbancex. ~ mitigation plans most provide for natural h~km
haatrgerteity in time d w. An boporuot 3001for providii Oamrd disturbartccpatfcrn3 ix rim
mmgemart. propcru.w ofcmttrolled~uolrc ancffcctivc rnitigxrion ofrbcirnpactof fire
suppressionin r33u36gmlarea9.

tbeland5cqe @r@40va arcssof 10,tX13tb3evrd 100,000 @8rcddm3al tcrmintain ccoay3tatr
‘hr@rityandhcaidI. Tlwprcwkotro finMdualhaldtmarws is~tkusttftlciat rtomaimxiotbe

CCO@kd hRc@Y Of Ihc ~ aXMYWCCO.fn addhiotr, the sti, diverxity, and distribution of key
habitat tram MUM be ~ to pmvidc tbr the n80tral dNedty chmcwwc ofthclargrreco-

mmpl= or -ion. FiilY. b-- (such= Mti) M8Y re@re uniquemitigation sohrticmt
(Sarmon a al. 1991).

Mitig85ioo3 to addm33 the Iubii in3put3 of koution fr?. “” U, simplification, and
dcgrdatiotr ioclude tbe followiog fcur mcxsums(modified i%omF1’stk aod H~ 1989):

2. ~m
● uOuiOo#md toahodoftimher lwmuiog
● T*mdastaRofgtZzing
● CQmul of @l*
● Elimioskm 04 ~.

3.
● Drmamutipulti dtrougb~i, plamiogs,physicalor clmmal tratmtm
● ~ of walMd2
● comul of poflodort
9 Removaloftwriastot iamigwion
● Coottol oflivcstcd mzes3to rrparrartamx

4. ~~
● Porcbc of lartdxof comparable habitat size ad qoaiity
● Provi3ion of fioartcial ratimtion.
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Ammed Uadcdxto fMiiMcms80d Me&ures (10 gataal prronty order) has bam dewed by
fbCFA80d WMifk SU’VkefOf ~n dcvdoomenr rdmcd to rlxb ad wddllfe ~ rbCWhmlm
(FR w15):7ddo, 1981). n3i3 li3f is &vidai in & Wcoropulymg tmx
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( (

1.

2.

3.

4.

5.

‘6.

7.

~-i ho b npm area, or be aedon of entire breachesacrossthe area, either by Icwiog
the Mti iotw or by ~ dmblistiort regimes. Tbc cstablishrncntof a stable shrub umurtuoiry
inaforau comidor mprovidsmovaomr by less mnbiie animals with mail borne rmges Mcring ad
Goodwin 1974).

‘..,
Rae8rcb irltntbc ioqMcmow baUbicinmWtme comnrunitic4of strums irrdi, .= tbm buffer

strips of u IS 30 m are requird to prevmr alteration in invermbrme diversity and em .gIcal $rrucmre
(@@ally b ~ in abuorhm of pollution-tolczarrttam surh M chirooomids). llesc buffer srrips
serve to maimain riparim cmmpyad ~ chard smbiiizmion. Fail&J road cmssirtgs also negstivdy

-~---almlm.

Mitigdon of Mm fmgmmmm n iovolvm rhc resmrstinn of habitat “connectivity’ (Norse

1990b). To~rhceff@soffr - cooscrdon bwlogisu arc calling for ~
provisii of Msii Wrridnn. Unws ~ k PIarobned on lShtKi biogeography b,ty,
Corridmbavwtiti SWca#uUy h Wibdlifa l~t for S0 years (Harris d Atk.h 1990).
@rridom pcovi6cfnrlhe ~of~,maapopuWno soum, cootaiowbnie

,.
.mdwMn@wrd” dmawbaw ev-o, LwwUlsYalso Provide forcomamhwim

~(H 1991). ~abdncmred2f20t06Wmk tbefortst, Pace@90)
~amidmmcaridor w~of6.4kmm mitigmeedp@%rm.

lkfkstp rinrkyio ~midgakmphm forldmxloasorkgdaion!bouldbe
avoidawofti~ Ikkiawmwy s,kiqinwh wbaecoomdon OprrmbM Ubddegrdng
Avifiauwtiaadiifmq aeMitmof~. -kleb4bii is-ypraawdif

aklpoadbbiwaa~—w~ k. B9r@dliiscwion.6ffeuiwmmagamMrstmura
mLlfba” lmcawrcfhe pmmuioooftbc btbimofc4swom. Failing wfktivc ~

~ 611smtim0mi00 ofuwhicb rnoftur@Menmic, Or flwdlymccqemdon.

~dtiwtiltibi~ htik~d~~--iv~~

~=~~ . ~lY io WdA Md ~ S-. The recent volume prnducd
by tbe Naiond ~ Cusocii (1%)2) prwida a mrqrcbemive dircussiin nf the science, rdnology,
Mdptit4iC @@iOv0kvd. Mmtyofrhe prkipka tsfwcdiotbis book dSO+piytOMHlid
syIw5a.

-flludnatmm fnam80n dWgalmlmmagamt praaicc ltlwcanbcundmakcn to rnitig&
mlw dc@8ion mmflourrAting frorotii in fcrmstanrf rsngciarrdenvironmcnrs Acemral
mm of tbe h~t ~ to bAii mitigmion is the ronoul of pollution. his is especially me
b WdUd ad ~ ~ WkW, dk pbysk.d d~ti, Off4iU ilof)d 10 hydrology and WS@4

quality post @c gmamal tbrcu. There is dao a growing body of Iimmntrc on best uqagcmcnt pracrues
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(mm) as mitigAort~ for e$tdc system. Norsbly the OOr@IU smrrce, Cbl hbs, sd
nstional estuary progrerm of EPA are pmrmtirtg BMPs so proreu smsitive htiltars, Msny of rhwse
meaeums epply so wedsluis end em behg intplatsenteduder seclion 404 of tbe Clcm Wster Act ad
pmvisimrs of tbe CoasSSIZnws M~ Act. The rder should ref.r tn these pmgrsms for
additional ioforsrsstionon ositigetirtgimtpmYsso walsd etui squstic systeros.

In corttrsst tn squatic systems, foreJss md reogdsods sre prtilly tbmsrened by direct
exploitation of thek resnurccs (rreu ad forsge grasses), S~ific guidarw.eon mitigation meuurs4 is
provided in exlr regimtel hebiter evaluation section. ‘ The following discussion Adrssses geneml
mitigation issuesfor tirobw frarvestiog ad gresisrgmerhods.

At a minirmm, tbeproductiort ofcormsrercial wood pmduasfrom arrsrea mustnotex~ the
susrainsbielevdifrfte ecniogicd iwcgrkyof8foru@ ereaistobemeimeid. Wlrereseneitive ftrrar
types exiet, loggiag oteybecornplesdy prdriiorrmmined m epecifi rrmhods tn prevent habiu
iossorde@edon. fnodwrsreas, rsmreeesmme ~~qkdlowdofp~m
establish or ~ &4ii fMUt COdiim. Accqtebk 5tMh0d5 Wtil V- SCCOtd~ SOkd fOt?eS
ecology Srd the &sired future condition of dse sise. Analysis of bmwedng Sedtrtiqrwsnsustbe besal
upnrran anslysis of the srmcwtreemddivwrsityof tbs forest cermpy, rnidetory, sml rmdersmry.

A rsxwardirective of the ~iefnf dre U.S. Fnrest Servii mMtowlalgrs rbii k sod points out
that clear cutting is _le only when needed to rqdicme ttaural ecological pmc4wses. Sektive
cutsmgCM pmsenfe fom Stmcmrd diverwity, the p- &amiMnr of wildlife I@siter(Hsrris a d.
1979). However, it cm reduce horimntd diversity (NRC 1982). I%e hmvestiq techniqueemployed
must bc bad upon soundsilvictdtsrml.~~ eod demomme irscqdsiiityt omeimain ~
diversity (fohege beigbt diversity), boruoad diversity (iiost, edge, jtutqositiott, perchious),
andamixomeo flivesrddcdwood. Specific tinsba~opeasiorts drordd bedssi~to
preserve the stmctum and divasity of Ute uaurd forwerWi.

Tlwcwrrmr de@edetme ofrertgdeods reqrriresmstoh eswdlasumqemem plens. In
borbuse4, tbetintimg esd-nfcnnsimA gmziwg will ~ wfsaber reage conditionsWOrSSSI
or improve. focmmed irngfin for sgricwfturemy ddey improvemtasrsby edversdy efbcting wsrrr
reblcesnd srmasSsflowooreogdMde. Reet-msetim _ ~ ~mW rsnge mrrlitiorts, while
irrtmsified cbetwidtrecend~ bmsb mrrsovslwill likdy furdtcr degrmie rsoge bebitem Tbe
future mmgamat of riperim - will hsve dw ~ impxt on rertgelerd wildlife sod axxystern
hedtb (NRC 1982).

lndrepast, reogecordiin fmsbestim@d by fnrsge production or productionof livestock.
More recemfy, conditinrrhss beaI ked ontbedeviin fromso ideslrangemrrd~lon or edogicsl
climax. Mom efikctive use of ecological eody= of remgecondition will irrtpmve the roarsegemenrof
rangdends. in puticufer,reagemmagu’s- tirefOllOWiStg tOdS (weld end A&$SWCS’th 1989):

. Motw dete (reoge cotiition is ttoknownon meny rengelsnds).
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● Meqeamt pleos rbr eds site (tbeee should b ecologically besed sod me spu+ic).

● Commitmem fmm mmsgmms In implement grssmg reductions or rlparian hetmst

~.

S*IM mitigation of IsaLritstimpxzs requires thet the proposwckmitigation rnemtrcs sre
effeuivdy isofslmssrtedend mebioed. However, the considemtionof hsbirateffeas is often hernpefuf
by information gepsend limits soprdictive ce@lity. Therefore, it is esserrtislthat all mitigation plerrs
mckttde~ prnviskwwfnr budine sml prrst-pmjeu rmrtitoring of bebiq conditions.

-nrehctdsetrtterry muorAon pmjeus deeigoetal as mitigetioo bsve nor sclsievedtheir desirrd
objectives is wdl sbc~l. Is is elso bdievwd thst ,ptiti;xinn~es for manyprojecrs sre mt
-y implemmued or embrced. llserwbre, daedoer ion of SbcWoe effectiv- of mitigsrron
sfsnuldbedsegoeiofmrmimr@ ptOgmmS.W following W-$@f5 processfor monitoring mitigstwns
for Mrii iropaxs bes lrea moditi from Noes (l!?M):

●

●

9

●

●

●

●

9

9

●

EsmblisbObjectiw of dte Otit@ioo.
GabrXend ioregmedesa.
Eetebiiebbaswlirtemrditions.
Me@ ~ et risk.
ForrtvA~ specilic -m so be eddrused by monitoring
sdti indicum.
lderrtify cOnsrolsreas Mdsmanems.
Daisnertdi~t shesmfslimgec&soe.
Velti rdmiomh @sbaweus irdx eod aldfroios.
help - d ~ Et8ririt Maiom.
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NcdI HAM Region: Notiem tis ad FOJW#S

..

r-l

lbet$oalt MiR@nn. NmAem La4csmrdForeJu,mm@B dlofeigbtm utdpatsof

awdddkmlsmc. lborwciow iEcfwda allof Maine, Ncw H4ultii, Wtmottt,~,
comuAmt, Rbndwialml,Nwv York, miiipn, atdpauof New Jamy, Pew@vm&
a fllidu, w-, d Mii

Oh, iow&
EPA R@owliI idttded iok$dray; wIs nfE?A

I@&lial &5&~are * kid. * amm@@ogoW imdicmesthetumdutaOfdtuti

~.

Tbem?lhenrL44umdFomrswrqrism c@tao@olu (Omanik 1987). The ~ of
tiregiOtt iacl@wworthem bardwoods(m@e, bti. he=lt, ttdock), elm. ash, -l-akwsapmce
d fir, Gwm I&a pine, C4wlif= bo2i (JpNcw, larch, mborvitm), mq?lc, bnlwood, uldcmksmmu

(CA A bluwaao). Tbe land tue - include sw~, mmblMda, - am! woodlands(Otoltly

-). ml-, Cmlhlds with PMtwtW, and Urh80.

tlutoccur iorddvdy stnallpatcbcs.especidiy intbc ImwmAns. -q ttysc isolatd h~,~
variowsformxofhamc#ls th&attfQorlmrmanu5 ~-~. ~ vwg~~n of the mxthcrn lakes reg
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has a more racme history of tinsbw bmvadng and forest rwgrovrh, but mrwiara of a greater variety of
habmts ipdudhtg tstmy norshernforeat types, cored habitats, and wed@ types.

,.

Forea~ of aevestmrtbeutm sarcs mmprise 49.5 million ac or about70% of dte Soul ragmnal
land area (Barraet 1980). Major tlwwattype groupssre tmpk-bimb~, whiae-redjac.kpine, spruce-fir,
Ioblolly-sborhf pine, md oak-hickory. By 1890, rmat of the ~ aptue bad b cuc the
hardwocd foreaessoonfollowed. brge fi swept o~er mrtltem New England shortly after the turn of
the mrrtuty. k forest 1- have been doe to the chestnut blight, de of bircb and beech, ad
gypsy moebmxkaottosk. Ovmust@ofcbmratem idly desii specks bsa rrsrdted in the eapaowon
of elm-ash-redmapleat tba expaweof beadt-bii~ attapk. In the Nortbeut, substantialareal
daitihawoc=r=ffid ~ (53%),Ioblolly+borthf pire (49%), dm-aab+Xtnnwood
(38%), ~-trii (z%), oak~ickmy (20%)> ~ pfi (14%) ~- aod H- 19~)

btil-lW~, o*fitiofti Wtisti~eb ~timptidttil~
to bruahatxl forwat(H_ 1990). S~~19~.ntoatof~~ in forest m is dirwxly

hnkcdtOtk~i51fSMla1’Wa.~i d]ydaityf-kI& BytAe1960a, thearral extrattofsuburbm
developed lard surpaaaal dam of asricuftural kstd. Simz that time, tbe daveinpment of mxaioml
homes in the ~ atMlalottg maataalsd kkasboreslt=raaufwd inlarge we=offragmmaed,
sensitive lands. llaia protwss has frrte ownerabip in a region wti dta lowest raio of publicky
owned land of arty brestad region in the United Swea. Tbe result of this long history of eaploitaion
istbat iessdun 1% of New &@51d’StOtd ~ u io pfiStiWCUX18ySkOtS(~iUttiS8 1991).

Extmded wildaitw proaauion ad~amidiaenc controi pmgrama bavegreatly redumd the
lossoffnrest -toti~. H~, Isc4bmottalit ymdlovwm dgrowtbmbave rasultod
from air pollution in the AppaMrkm sod~ fhssda. Paojectima ittdic& a dacha duougltmrtthe
Nordsover tbertarm50yeua. Urbmatrahaadoubkd,andsmdlforaatpu’celssnd10W-VdtbGtitOk
lands will likely be convwr@ to miter -. Hswaver.se=alaMe8inUtaNortbbaw~
regulatiotaato~thareg==ti ofloggwlmmdtoproseuwaer~~ @gmsrcii1990).

Afrproxiaasudy43% (52 millko ac) of b total aswaof Mkchigsm Mii awl Wisconsin u
forested @arrett 1980). R@acutwa of - with egrimftura imrwaKa feomtbeEaattodseweatand
fromthe North tork Soudt. llre3..ek StMafnsw#fs are75%kdWOOdS (RfkiPally 4IGtI-bti)SOd
25% cmdfer(moasly~ftr). ‘llseyirtdrade 15mstbmabrut covatypu,4 cer9ralbudwondmver
rypasirs dae”bwwooda” awsof Mii and the aotrdmn portkomof W-stain md Michigan, ad
8 boreal tbtwstcover W.

In 1902, Ute region led elseontwtry in rimbespmrkuctisq by 1910, dsemajori~ of mrmttaercielly
valusble whkk sod A pk w= ~. fo W ~, ovarexpamion of farming cleared vwt sreas of
forem. FH and swamp drainage also mmrkbuted to dav~ Oftbeforest areaintbcregkn.
Sufrstantlal lmaaaara atillomurriatgin tbefilti amsintbenortbmtbka Statm. IXrggingis
proceedingat a rapid rme in Mkhii. In Wiamtaairt,oak foruta am bwingintensivelyharvestedfor oak
vmewr, md&spens are decliningas aresultoffomstry mmgemmw practices. Wltite pine and hemlock
m aoudwrrr Michigan, orex dotmittamin the area, are today rruly sbassrt.l%e elm-ash forest ryps in
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CUtin, lndko& ad Michigan has been reduced by 90% w a result of mnversion to agriculture arxl
Urhdamkm.

.“

For=t vu

Fotwatemayateansaupport90% ofrlta total bud. amphibian, and fish speciesand 80% of mutmsal
ad reptile apackaain tba United States. In ddkion, the Northerw &sks ond Forcsrsmtseainaan average
2.6akngwmd mdtbmeoed speckedper mutwy es of 1984 (FM&r ad Hoekatra 1989). some of the
ecological values of exft of the regional form type are listed bdow:

.’ ,

● Oak-hickory - s~rta southern bald rwgle, red wolf, red-cockaded woodpecker ad
comaim many diverae nrcsiceavironmetsta.

● Mapl~-bircb - includesa wide variety of tree, ahrub, snd forb swies thar provide
~, wildlife (e.g., moose), and rccmtional resources.

● Sprucet% - Cortuim many retinae and pristine mvironrlmlts that Suppnrtmoose. grex
bond owl.

● Aapeat-birch - repmmts ● p- comrnuoity that follows diaturbsme srd suppm.r
mffwdgrouae andrmoaa.

● Whtw-rd-jti pti - supportstbmated ~ies suchas eastern timber wolf, pcxegrura
falcon, and Kittlmd’s warbler.

● Eltw-a$bawsrttwmd - repmsea impottmt riparian habitat along moist river and stream
bottoms, d in d aroumi swamps d depressions.

Old-gtowtb tbruss mr utt@ra, vatiahii eavirorrmmta that merit p-atiorr fir wdretic.
scolo@cal, ed ackailk VSIW (Sociseyof ~ Fomtsra 19&). Although dae-m &tes and
ForeaUr+. mscosmiwtbe ~ofvirgkafor6u atiilfottaadinaJawr parlsoftbe murawy, msrtyrnMure
forcsfag *dsettlLMl polddoexia. nleaemmJre forestspoaaeaa8vlriely ofimportmtemaystam
val~atal abnuldbe dtafomaof~ti mmerwkwefforta.

Aaaoexample, tbamq@rity, ofraaoak@ old-growth stands in Peamylvattia are on swap
mnumainaktrpasersddaep, warwv, boultler+srewn ravirsee. l%ia ia a result of a long history of rtmtraid.

@rbawcaarsdmwhqn@c degmWon ti baa dranwicaily cbmgal the cmnpoaition of the present
dayoakfoswsta of Petmsylv&dA nlcydiffwrdramatd ly frnm the original types thti were present

~ ~ kt ~ MOOa. Em widt exteaaive clearing for agriculture and cod misting, the stare
was 75% forwsfd in earfy WJa. By; IWO however, Permaylvank w= the logging cetaeerof nation.
subSSxpEmSckSbytba - ckewt blight ad baedr bark fungus md severe vegesetion
rktmdon ftwrstgrowing wnne-sailad deer populations kiikd marry trees. Mmt intponartt, exrmsive
clearm@tg cased a shift in apakes composition with declines in whita pine and eastern hemlock and

~ ~ @low bii. bl~k ~. ad fed maple. Rtmrainittgold growth in Perrmyhtria can be
ciaaaiaiedintofour typ as% hchler (1964): lmzlr-mapk; herrdock-mrthern hardwood forest(ltenrlock-
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white p~~ bimb); Appalachian oak forut (-1 oak-white oak-rd oek-hickory); ad
mixed oESO@ytic foti (wbitc risk-red mk-yeklow pnplsr-bssswnod)(Smids 19S9).

. .

Ilre old-growth foreess of the m- M S- sre ewtba imponens habiw ~.
Historically, pim ml heodock-nnrthem hs.rdwocdfnrests were most extensive. Nonwwlitiostsloid-
gmwth ecosystemsinclude nortban whitc+er, spaklsd sb.la, northernpin oek, bisck ssh. bi~
aspen, d trwsbling sspen. Ilre old-growth forest WOSYSSWSSof this regioo conssirta grwter regioml
sod Iocsl diversity rho bss bwengeoemlly appreciated (BUMS 19S9). NonAem Laker ond ForesrI
habitsts vary wirb the patsernof wrrscmrsily (pbysiography, SOL VqPMiOO) sod WIOMIIY diffaem
Imdscspe ecosystems.

w rrsmywetkendsod @ d~ eWSYSteILSSof the GrewrM CO- region ere mtporrustin
the fWtAem Lates ostdFom@$~ VUYa=diw tUp@sios@Y, associatedsoils, andotba sbii
fsctors (BerrEs 19S9). Mmy of ths aosystems that hsve not beat destroyd or highly rrsosMaf are

‘(y due#med. Isnpsa$ include tbe Iumbaing of SnnstGmAsf..ak= tlwests in the he Isoas,
desmdno of over belf of tbu wedeml.s,Pollution~m ~vy idustry, sodthe pmli~ of lskefmnt
mideaweeodetmcmrdmndi~m prnsectsbnrwiineproperty.~fmmmmatioduee
mdt!lwswidexr sdorpurpo ddimroducliooofehmspecisesmdsoioVonam(Hiebwrt1990).

kkcauetbe Grwt*wmtsins*%of thenetion’s wmasrew (8totsiof58miMon x),
wedende end ~ systemsstwespecially importenrhskdtstsin tbe Mw?/scmMu orsdForefm Along
dseGwstlAes, large irslamlco&stalrmrshrs hebehiih eechrid~s rrdefeoftasi nfluenwd byleke
w= levels eml wind tides. Other wahrtds sre eusrnphic or bngiikemsf,sldmugbstillcommon,ere
muchredsrwdinsise(e.g.,71 % of Michigeo nrersb= hsw @fwsesf b u’s=). fn Witin. ISSSOYgl=i~
Wetlsmlsoccur Witbii the Stnrtberoforats. -mey Sre Ofsal Surroundd Sod iovti by ts=s producing
Lrwglike~ wish eed~ end moeea d elder willow.

Mq mnslkr Iekee existtbmugbwl the PAwsAcmlab owd Forms. Aci@icaion from
mmspkicdqoeisioss beektda~impC5 Orslekaofdse NotSkst. Di_rrserkmvimotmms

exist ekongtbeoordtaO Atf-mtiwflii~@xti ~dti-itiH~tiW
Valley.

Ilwmejnrmurws iospdog bebii inthe MnAcm Lakes awd Fswesrsioclude reeidetuid

developmasts, induetriel sod wtomacid devekprnwss, dun wmsmaion. intemaw highway or

expressway Wmwucdon, loggistgml silviculomsl prsctices, solid w- dispnssl, end pest mining.
Tkse sctivirieJ have hd edvarw impecsson SPWieSpnpuMom end their behavior, es well as on
ecmystmr prncasss such u energy flow sod nutrient cycling. lltey hew SISUmfiibuted to tbe
prolifemsion of nuissnceplents sod erdrmls. 10 its wroperetwe risk srsslysis,EPARegion 1 cmscludd
thsr the bigbcst risk tn uplsnd snd aquatic bsbitsr.sm New England is conmtstrstuf in repldly growing
areas (e.g., centrsl Connecticut, snuthem Msitsc, and New Hsmpshire). Historical lossesof rerressmd
envwonrnenrssre greater toward the mast rmdthe snuthem pastof the region.
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Agricufmrel wstvedon sod grszirtg sre relethdy mmor activities in the region, wh
hmwstingpmcdcew eod~missiag~ S0degredetaresmisl eaviromnems throughoutr
especielty in ti sod tbe nortbem Leke SUU. However, the conversing of Isnd to
rrsidastid (iuding eecomlItomes), ermf~n usesk tie s00s1severe causenf mmsi
10+ iotbe NwsAem MIand FomSf. l%e meprrswmopolisats~ in this region are under

‘preuurefrom bumerspoprdti, errdtheeffects eredegrdingrhe ramining oeturslhsbisxs i

The following eaivides r’eeultin tkMmsjor irno~ on habitatsof conwrtr m the North
arsdForcsIs.

Hissoridy, Ierul WmWsi6n of bndsupkmds etsdwesleodskusprofostwdfy effeuedtbe
wmmmide4iotbe~. -rbeearl ycledngofeassr xnfnrsettisrmll farsmbaretitted
WOOdCh~, end bobwhite qusil, butO?@tidyiospacted’wildIurkeys, blwk besrs. md tmos
thet time, the Ierge pqwlesion q am primeriiy responsiblefir tbe mnvasion of mtursl sw

_ ~ ~ ~~ k’elop=. Bwwtsse cities wocessme on masml emks, th

arvim~ofsbe AUessticard Grwettielsoreahw - most-. Receatiwreaws
homesmiraorl dmdqmmu ere mw cmtsribrstingto mosouaio n in previowely pristine areas.
Cesee, raw berrass, dtsswe,end welfeods srws ere beii mnverted with the 10ssof mmy r
speck. Mote generally, ‘spin-off devdoptoent” mencisredwith highway mrtstrucsionhss fwil
cxpmsioo of Id use Corsvereionsioto rural UeAs. This increasaf mssf cmmuction is cauw
fragmemation of termetd hsbitass.
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Tii hawaadng activities cerr fragment, simplify, and degrade forwathehba. llre faunal
communities irtbebisirtghewta vary with the mccesaionel, or eerel, stage such es Sm8sKwb,
shmb/seedling/sqrfing, rrtadhn slew, end large m. Becwuaerbe pcirrcipalirnpemof timber Imrvehg
prxsicwa iaromovert forest atettdsfrom Iaertnarlief scsalacagee, logging has amajnrinspactoo
residmt artimd as wdl x phot SPGCiaS. lii betveat@ td~ phlr aucawsion, sbormm

rotations, coswp~ sad araga; end decmwwathe p~rtiotr of old growdt. For example, old-growdr
spmce, fir, end white cder dhappawrwidt short mtainm in Maine (i.e., rduciog wicrswrisrggrmrtds for
deer). llw costvcsaionof bdwonda to cosdtiw-acreuee atmcmmily simpliti plansationathat redum
awumsml divasaity erai wildfife. llsis besproduceds wed away - decfirtinghehkM typesandtoward
common bebii typu. ~formonotypic evea-agaiarands Cwlea ~inforcstpeat

dasttagewbiiofiea reatdtin~aprayisrg usdtbeacuqNoY” W3c. T* bemadwg
amivitira eleoimpact rsswby~eyaraww tbcougbesoaionarrslaedimem wwnaport.

Secocrdincomern rothedacrewc in old-growth foreata isdregenerai decIineinmorroPid
~grmt$tihtih~bd- &wewta. Afdtougb dse-niamrnplicated hyloaamof
wmter@bebii forloWd~ cnigmrm in f-sin ~,reesdts indicm3dsat speciesatillpmsem ‘
in large blocksof forrat are dtemt s%onrsmall parchea(Robbirw a al. 19S9). F~rt of forest
~tititi~d- ldamti=, q~lytir_tin, ~mbti

major cnsaeof tbru decfiocsUesbnrgb 19s9).

Forear hebkaa, eruJespecially the crratryunique berresw, drmes, and wafand habirew in the
Mw?ltemf.desmdFomsts,-bemg8ivdy _byram400d Xlivisia. Ttreae inpaa are

usually Incaiiawd, but mrt aevesaly affect the hydrology etul otrwiaR cycling regirrwe of vrdrrerable
habhata. Aa anaxarrqfe, rheeowtul Cenaen Velley nwtmmaa cmwibtrtea m dredegradtin of amsitive
Walend ttd)ii dlrougb ad aoeion.

Tbe conaav- of ~iua mqsdrea midemdnn of rnitigdxts for the rnejor ectiviriee
impcthg babii of ~. fotbe N#Aemf.&sowd Foresrs, theprimary babiiiqscIS -carrsed
by the fbliOWilS&

● fArldcorsvanioo ewdsimber baWedngofoldgrowrb araicnmstraforeww
● LXalcooveseioct of basmoamd timbabiirypa.
● Lmtdcottvemioo mdpnllrcdntsofh Lakceecoayararw

Effectivernitigaionof lard w mnveminnwrivitieacm so~ beobraimdordy byavoiding

impacts on rare or unusual babii ~. Rarely, if ever, is rwstob or compmsation an xlequate
mitigation for rhe 10s of sbeeebebitera. 10 Uweecases, ndtigkors is a siring iasuc, where corrarruction
and degmling wxivitics are located a disramw fmm the habitats of cmcerrr. llte hatmat is adequately
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preaervaf if GIlpossibleirrspwtscenariosare accountedfor. Barring this solution, efktive manageawart
mastrrea rnuarbe irtrplecomscdcoarraureprotection of the habwatsof mncem.

,.

10the mte of berrma habitatsor unique (ircet Lab ecosystarrw,hydrological and cost~on
m~ erw cwpecidly impnrram. Comtmcrinn or r~ m- tivisies require dbc~ of
SUltifilteratripa and ntbcr meenaof ~goffjiwco~. Roti building and stmcmrd
“impmvarmrts” must not rcaslt in alrerodhydrological rwgti. Wlwre rare plant types exist or wtmw
habita$ ere umtable (e.g., sard dunes), rwrearional wxxas wiared with marby developimst mey have
Oi be Iitwitad.

,’ . ,

Astd-rt of _ from lard cocrvemionto Srarwpnrrwcionwcs requires special mitigetioO
rmaaurm. Aa with all Id Cwlvaaiort, tbe Comtmcdnn of highways and power-line corridors is
prinsarily,a sitiwg ieawa. Avoidema of aerwitive hebii swaybc -mpliabrd by cnndificationaco rbc
route damgn, end the eateat of diasrsrbecaxcart tc IW by careful mrwwuctinn practices. However.
hgmemAorI of rhe largE area is tscuwdabie in sheca$c of land mnversion to transportation,mrridom.
StmctWai mki@oswcwtbeuaed tokaers dseiopasz onerdrnelmovwrmm =rcoacranaportamnr outes
Friiily, b icrclude Sbe moswdonoffaarms~~. lltegoalof~~d
meaUrra abnuldbe fowtimic tben&wreinsnvesnem andrrrigraticmp&tes’mofcbeaffMed afrecjea.

At a cninirnum, she productionof uwmnercid wood pmducta from an arwamust not exced the
sustainableleveJ if the emlogicel hegrky of a forestedarea is 10 be mahmind. Where serwitivc for~t
types exist, logging may be corqrlerely probibitodor mtsurairred co specific nrahods to preveac habitat
Inssordegdadon. lstntber ~.rmoreaxoFwM harvesting mctbods may be eflowd or prescribed to
aasMab nr ~ daii fomt cooditinrss. Acmprable nsabnda will vary according so local forest

-erel~**mQd*oftf=~ita. Anelyaia of berveesicsgtecbrliqoescnuaIbebAu!d
Uporrulenelyei eofsbeawwcmcead divaaity of,the shwwtcwmpy, midarory, and underamry.

A recent directive of b C2tiefof the U.S. Forear Service ~kmwledgea dtis fact acsdpnints out
that clear cutting is accwpdie ordy wbm Waded tn rc@icate netsrrd axdogicai procuaea. Afthnugh,
sekrive CsrwiOgm p~ forest atmcturei diversity, it can raluce Iwrimotal diversity (NRC 1982).
llta hemaring rocbtsiqwee+oyad mustbe bseedupottaoucaisilvimfturalpreacripsiomanddanomsrme
it$Cafrabiiityto~ - divaaisy (foliage beii diwsairy), Itorizonrd dim-airy (immxpemintt,

-. ~t PetcJs~). ~ a ~ Of live Wd ti mod. Specifi timber ftervating
Oparakmabntdd beaigald toprcwemetbe awucmre arrf divessity of the rsetrsreifnrear hebii.

Alrittsporunt lmmpooa of ~ective cutting sbotddhe dte pmwwrvadcmof standing ded mees.
Nortbatn bardwmd fomte motain 24 species of bti dset=, moat, or forage tir inverrebretcs m
ltditig StWeSWith dwXyed WWd. ‘llSMa WI] Wau are. USttally the firer focus of for~[-thimsmg
Operetiom, todtedarimaw of the b~. Breuiirrg bud abundancedechnearapidly following a clear cut,
ad the apaia composition cwmirnd tn change for 10 so 15years(DeGraaf 1991). Howewer, if trews
witbcavti areaaval, rnanyof~ speciascan soccuafully forage on soundboles. About one large
-vity or den tree per 2 ha is requirwlfor populatiorwof large spwciessuch as wood ducks; this resyures
harvest mtedotw of I&l to 125 ~ (elthottgb rotations of d5 ywars producwtres large enough for
speck nearingin msail~ cavities).
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whg to the ‘biodi=ity ~~~,. the U.S. Forest Service is moving towerd ao EXltySMtSI
apfwtrachto fnrut meqemmt (Bob Ssero, persood cornrnu-n). Recent fo=t mmegemmt piuts

beve mmrpmmd team of dw ‘New Forestry” apused by Jerry FmnkJin. Ilsae progressiveplerIs
requiredrerigorousirnplaoeslmtionof ecological mmegemm precsi~ to meinmin forut productivity
ad tn ~ die fuocth@ of sarsitive fb~ C055tfSOtWOBsttdr es old-~wrlt 01 hte-sttccetsiood
forests. E~vw nsitigetiorssfor ttabii msnuvtirt in forat meoegma require specirlc nrenegcsnast
nmtura a dte site, w~, end Iendwepe levels. For exertsple,tbe location,awl sise of tiotk
harvests dsostJdbe plenrtedm ~ rdstcsiort of the core area of snesurefom (e.g., bewest only
ekrsete Wi trmii -). Mmenmce of Osmsre-ttmetesendsinrsun egedlendsqse Utsbe
ubi5wdbyexmstdii rouiosr Oey0nd60)m t50m20t3yem3, byleeifing 500te5te0ds wd5erwemdf0r
old growth, eml by Iii stands.

~.-o~=~ ‘ig~;%~f &&”t
erdhebii auridonxd~irtti bodWtmn
0t6ssurcetimcommddti come!svirsgItdIii Wisftii nseMged forests:

●

●

✎

●

●

✘

●

●

●

M**
moemabnof- ronlsendcloee rtdsnntin useeither pwrmenmtly or

~Iy.

Ueebest~ pmtices (BMPe),suchestiter strips,10rninii erosionduring
~S a reed OxmtaiOSI.

Meimeia 100% riprieo sortce with djwast featked trastsitinnzoned m bufkr edge
effecb.

ReSricthweedng operdom m~wbeoti~dbeti dryorslsszea.

Meinmiweitepmductivity bymissinglerge wondyroeteridaod mhimking rnirtereltoil

=P=e~ CuapAoa durii ~.

Matte#efor~d ~-m meimitt nmsrrdcQmings end sltccueinnd -

- ~.

Maiuein~~blockeoftiforeeh esfrecidlyoid~wtb.

i%ovidsfitbe pssmdonofspaid ~, Mudirsgdiffs. uves, sakes, riperisnerem,
ertdoM-gmUremlds.

hhiutdatistrwiud m~fbeoedwveriety oftfse kmsstbyrssenegmgforthe

*~of*folh*~: ~~ syp=, sad Steges, U*
~ eod s-, Uerrdiided m emf down mererid, tree snegs, and cavity trees.
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tiddiOM fur Rm&wers

Reviewersof envirostmentd insp= sssessrrsenstwill !iod this dcmmseotuseful if they follnw rbe
5@f15hid out in tbe introdwiom

,’
1. Review the SSMOSad trerds of habisetsin the region

2. Must@ the habitetsof cormern.

3. Ld the tivitks involved with issspss m these hsbka of mum.

4. Deviseeppropriem mitigations for sbe iropxm.

Each reviewer can tbestdemrmine tbe edeqq of the environmental irrsp- assessmentm questionand
recortrmwndsoodifiutiom m enbetsceiu efftiivencss.

In identifying the balsitetsof wncun, the reviewer should supplement the inform.mon m dus
document with deteilal loutiond itsfornsetionon tbe ebuodenceend distribution of bebitats witlun the
region of imerees,erd with eny hietorii irtfotsoetiooon tbe exteot erd qsulisyofsbaehebiteu. Most
irrrPortastt,tJserevieww sboufdcknxmre the Lsabitatein tams of theis ecological velues (e.g., useof
wooded Weualds by ttdgrMosyWemafowl).

in coneidesingthe IirtksLsetweaectivik ad bebhem, b teviewer should look beyonddmct

mmtitiemf euhdeeffecm ioctudiicwud=ive iorpecm, ~ve esd Sym?rgisricimpscts,
~ ~=lepdem irnpeas (e.g., efTecssof frepenmdo n on ecnsyemrnintegrity snd specmshome
renges).

In devising possible ositigetiotss,tbe reviewer sbnuld follow tbe seven principles for halmat

~~~on - Mow. - W*= dso dsouiddaemdne wbetber ~uete asstsr- have h
gives * 51KrnisigerioMpmpoeed will be coa@esej.

1. Basesssiti*gods eodobjeuives onalmkepeal e endysis that considersthe needs
Ofutetegion.

2. Mimic netssrelp~ end proroote Oetive species.

3. PrOmxrere end omlogicdy insportentspeciesend cmstrouniues.

4.
M.

usmsizefrr~in of Isalsitesend prorswreConnatwity of natssrelarws..

5. Meintein XSSICUSrddiversity of hetntats sod, where eppmpmsre, spmcs dtversuy to
prosootethe OeturelVeriety of she erea.

6. Tailor menegenseottn site-specific environmental conditions estd to the umque tmpacrs

of the specific dwgredingectiwty

7. Monimr for hdsitar impacrsand revise mitigation plsns es necesse+y
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Finally, b rev- dmwld mosidu the proposedAvities sod tiugsrimrs irr the mrrrcxt of
rdevsm mgioIuI pm # wl objariva(e.g., whether tk ~~~ of ~ project will be m
ammrdawa with prtilplessa nutbyregionalplumurg wourrissbm Sud m the esmbktrcd for ttw
New York Bight smi the Gras 3.JIccs).

wren armislwingIubita conravsrionissues in srr environmcnd impact im.scssoscntfor the
Uorthrm Ldes and Fomrs, lhc mviimw shod consultshe following orgem ad individuals for
Mwmarion on Is8trii ~ 8nd mitigations: ./,

StareNsmral Herrtagc Programs
US FAd WMife Se4v@. flCgiOOal~AS’Uti
staseFrshaod Gmnc DePuoMu
Uolveaslty d ~ Rogmrus
Hcrbsrss ad Museums

LcskYSS=MOSI.RcgiondEdogisL TbcN- COOS=VUSCY
R@ P-h, Ass4rcii D-, FA and Wildlife Edw=mmf , U.S. Fish sod Wildlife

savia
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Mklw@d Habit8t Rr@on: Mdwai Cmpksd
..

(_ I

‘------J

(

TlseHebiu Rr@Is, MidwsJCn#onds,comeistsfmrssof 13etet=.TheMZiOSIincl- PUG
of ohm, fodien% IMsrois, Mii, lows, WscmsiSS, Mio=som. North Dskose, M Dakoss. 10wa.

Nebreek& I&wus, ewf GkMosrM. Pertsof EPA R@tBS,6,7, -8m isududwrf. The

--Y* WWs~-~ ~ of thii babii rc@ortend ffsesteteeit comprises.

lb Midwsf Os#smds corrqwiseeight esmmgiorts(~ 19S7). The vegesedonof she
Afi&wJI Cr@rswds ioclu& s rertge of moeeic of bluestsen,preirii(tdusetemendindi~l, osk,
hIckOry, wh~. aiaWI. nek 5evu meple. ~wood. ~. dm. d ‘ w ld ‘=
perserosere crsrplersdsad croplerbiswidt grezing lends.

(

mbisweof~

Tlte MidswJf Crophds conratm rsrsnyhsbl~ of mrscersr:the most obvious fdl UStOthe
gersersl~orti of nek ssvermas,swive prsirie moments, weslends, and old-growth cenr.ralherd
for,-.. TIM prisscipsffsabitatsof concern mnst st risk in the MidrwJr Cropkwsdrsre listed blow

P3UNUPAL HABITATSOF CONCERN
m mm mDwmr CrtOPL4NZJS‘

1. Oek Sevemrm

2. Naive preirie rUnMSWS
● rellgrus
. lisffe blueesenr@
. ~~i

3. Wdede
● boaomkdkhssodsoffi rehkiuippied Pfmte Rivers

“ -m
“ riWiers Woddose (ordyalkwrmuioi@

4. Rmmestd ftadwod * (Virfsmy mm fa)

The Corn Be4t Ssetes of thd Midw~ hew suueinwJ fbe greetut conversion of serre
CSSViS’0~ to hurneolad uwe irr the ~. Ilra dm-asb forms ~ in Gbio, lmfisoe. ertd Micln
bbddbu% natiofmo-hm m-d-- wqtiud, 19
Bluessuu ~essdiss ~ifjosIzooc wkfiroek-bickory forwssbee dcclirsrdby S5%snd 7

rmpaZiVdy, ~ a fom of smswSben41 rsMii be. primarily due S0msswwsiooto egricul
lle egricsdtsrrelstma of low& Illiooii, mrt fmfiessebeve )0ss the bigkt emounssOf fhCSISS
-- m. ~, ~ ~s, reepatiyely).

Aswitbfimerbebii,thesfsaielper wrnmd @mmseuoo of preirii vegetationcm negau
SffwXrmiwfarrteul ~ beaftb. The Ims of gresdend habitat soagriculture is rcsponwbl
rhe dscline in prekrii bd, eepecielly ShOeereqoiring Ierge comimms htiius, aod is esssIogous1
reduction in old-growth ~ and its obligate ~ies. The uplssd sandpiper, bobolink, dickcI

We=@T= pw. ~~ spw. ~ Hcsulow’s -w d d=hoaf by 90% betwms the 1
SSUJ197fh (Gretrer d Grek 1983). Bed on 19S4 maps (fJSDA Forest service 19s9), tie a,er
nunsberof eadengered end fbreemd spezics per county is 2.4 for the Midwest Hsbirst Reg]on
lowest in the nsfioo. Merry bistoricsl species, bowewr, have been extirpated from the Mi~w



nteretbre, rbefewremaio@ smturd sreas sre the major contributors sn rhe divwswy of tbe region.
Tktae - irdude isold exasnpleeof Ssvsnns,grsssland.s,and bre.

. .

Osk swarms once coverw.f between 11 and 13 miJlion ha of the Midwesr in the mates of
Mimseata Iowa, M-t, Illinois, Wisccmist, Michigm, Indisna. and Ohio f?lo?zo 19S6). It is now

the rsrw mepr babim type in the Midw~, in 19S5, only 113 sisestotaling2,607ha of high-queliry oak
swssma remained in the hfiiw~ twpq O.@% of its origirsslextent. Oek savannais dominsted
by oaks prcdwcitsg 10 so SO% csrsopy, widt or without a shrub layer, ~ ~ ~ h~eceo~,
prabmictemly gresey gmumd layer of preirii or slrrestspeciee. Becauseawsone is frre+lependem, it
rqMly wnverss so forus widrour fire or sevuw droughts. ‘f%is oaxured over much of its range within
40 years of Satkcrrseat. Firw Wssdinds=ed by plowiu ~ W=*. - by ~ w~~ion of rods
sculrsilmeds, wbicb mass kbrweks. tlJwsban afewarus witbti~roPrti moder* graaingor

nccasiooslfiree, wxissiq eevetmsoccurs onfy on drougbty ssndy or rocky soils.

Preirie IseMus amsthsm Smskr impolterstre@mslhalrkMtbesisgruuyreducdinSrea. Otdy
minor remnsms of the vast srea of rellgress prairie remairs. Resmretion activities, a mepr component
of prurie comscrvssiotreftbrts, hew been ~ (1) by upgrdog existing degrsdedprsiries, and (2)
by eeseblishingprtile commum“ticson sites without existing prairii spaies (Khrsead Howell 1987).
[n sddition sn planting snd site pen techniques, tire is eo eesemiel mnl in prsirie resrorssion.
Unfortustdy, mossressord ~ cosmio rmwsmsedspa~ smi requisespecisl managenseminvolving
site prsperstion end frre to dfrwss exotic herbs end woody species, respectively.

Merritt (19S0) described shefor’ats of the ceuxd twgicmof the Ucdsd Ssetesss mmprisissg40
million bsofthenrigirully ~tb MOtttillkYObOf-ood_or* ls%ofm~id

=~wmc=bofk-a outaidetbe MitfweUHGbti~ioo itrtbessstes of Kentucky
snd Arkartsas]. l%esefotwStS hevealongbiiof “~fromfrdiiend~sl~ snd
burrssystems, plus Iivti gnring @ logging. Tho@out the MiiW~, bntb the billy welldreistd
soils sml dte more fertile water, gkietal _ bsve bewa cleuul for @cultWG. WCUdlarKfsnnt
cleuod t%r farming w= bavily ~. By she 1930s, pemmens clewing hsd crti the most
fhgmemd tirwst SY- in sheUsritul Sues.

w most~iveforest type, d-hickory, mekes w 72% Ofb fo- =rWe. while elm-=b-
cottoctwoodomtpks shout 17%. Todey, wcwdlersdsere Iirnkd in size, sre widely dispersed,end occur
primsriiy in the portioos of she lend tbet rarmot be -ily worked tbr row crops. Along the pralrle
fringes, wooded arwes ere Iocaed on ssewpbluff%snd ravia= and elong w~rlv dr~~ ~~~~s
Elsewhere, they sre fourd on rou~ d rocky land, on poorly drsined ur s Str_ banks, sd

on botomtfsrtdssubject to overflow. These few remsirsingforests sre c., Importsnt baause of

sftek mle as ripsrisn uea$ in the ecolwicd functioning of rJtewstersbed. Nauonwide 70% to 90% of
ripamn sreas have hewnlow to human tivities (Ohmert and Anderson 19S6).

Even in the law 2S yolrs, SotslMidwest forest hss mntinuwd to decline. Only 100,000 ha or
0.07 % of the origioai castral hardwnd old growth remsins, mnstkyin prorecsedareas shst wme O=
fssdy fsrsm. The long-term Viebtiitybf this fOrnl type is in question due. in pm,roI& “-r~-
Cb=getiomoak-hickory to sugar msple (pefhws from reduced fire or climate change) occuming on
rsscsicslscs. Degrssfasinnis continuir from recreetiortal overuse and vandalism, snd from adja[

impwcrssuch es urbm comtmcsion, scw emaion, agrictdsurelchemicals, Isnd drainage, snd ssnp mmmg
for minersls (Parkes 19S9).

.’ ,

Rsirii weslestds,1- indsegkimted portion of shestats of North D&ota, SnsohDakota,
Minnewx& snd Iows, constimsethe single mossisssportx breedingsrea for wsterfowl usNorth AmerI~
(’Hwbbsrd19S8). Tkse wdssds support 50% to 80% of the continent’s duck pnpstlesionsm well as
many other wildlife spa~ such a5 crmganw.buds, ISSu5kret,arkl mink. Tlscsc we4Jands,or prarte

potholes, ere relatively shallow, weter-boldiog deprrsaiosssvarying in size, wsrer permsneswe,and wsser
cbesrsistry. Refilling usually occurs horn spring praipitxion sod runoff, and water levels tlucnure
widdy due to clisrswevsrisbiliry (Poisoi and Jnfsnson1991).

Othes wetkandaisdsde divesse shallow wuJands, pomls, and lakes chsrwere glacially formssf,
sod botrosnl~ bardwnods. The peak loss in boaossdandhsrdwnod‘Isabissrnccurmf in the 1970s snd
19S0s, wsdlossesbeve declictedsince tbm for aooomic reasons.

Actititirsad Impwcts Affecliq Hdskfus

The following utivisi= resuh in mejor impactson hsbiuta nf concern m the Midwest Croplands

● tinversion to sgriccslruread oftkise iospxs of cultivation practices (especially m aqusuc

systems).

. Urbankvebpmem,bothmsiderstialendcommercial(psuwcularlyin large memopolmn
sress suchs Chicego, St. f-auk, Cleveland, sod Minneapolis-St. Psul).

● FomwsIoes d ~ (=pecislly to highway development erd Cisumdisatlon of
- -).
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TIM major impxts of dagdictg ~witict on dse principal habitatsof comern are mmsrsarizwd
m the table below.

..

Hissoricdly iw he Mii ownwrsh w agricsdtssrebM hewna rrswprfactor affecting habitat
10ss. [n Ufismiaad ~ _ tbM 80% of she * ecoayasemshave bmi has to xgriculsure.
Ccmvemiosrm ~ it comimdqow tbshcwmwa aswid~bwsaka tiratnain. Odddtiloned
plosaare csow~sawmwd =lrewlsltofmowamy ~irlwiaOMaiO andosbef-modd
Pesersost,~ ~ ). ~fbwwa=bof~i,i=ka-dtiti
for railroad “ orcwmwsmd to#mtmra16addsfw= tbantbey could beideswitied. These
cmsveraiosw~tilmgoftbowky~ Wildhfe Isdsii iwCsrartyaswM(TIIinnii Depxrwneot
of Commdow 1978). mibapaialfyaweof ~Mdwoods,titiwa=dxo- by
chaoOeJixwliowmdtimbarbuvwa@. ~caswke# Ootbelasl mgewwctaoffo=,inciudirts

==J===l~viamd altsagsk lower Kaabkia Riw(ti Iargeat rersmirlislgtractof
bostorttlarwl* a Iflitroii). lb foaaof - m bwt msuftedin ddsrss ansmrgthe waterfowl
of the Miaaiiip@ Flyway.

-“ ~ ~% of NOtfh Dakota’s osigiwal5rnillioaracof prairie pothole wetlandshasbeen
lost (Stroomsd md ~, 19S9). A@sdwsml ~ ~ for mxrly W% of prairie
pothole baas. fw ~ flhrsoii, X)% of watktda ideuifkd by - pbosnswae filled for
mnawuctiow~l~d1974. ~ofoewwulxnd dfaioaze appear mhavedrop~
sigrriticardy; ~, s@d graaafaoda djacar to wdarda are still significantly at risk.
Approxtiy 50% of b gmalti in UseMiii ~ of Notds Dakntawere convertedto crophnd
~eur 1965awd 1975.L4waof gndaoda, baywdand grasd fir Iivcatnckprnductinn, adversely affect
rrsarsySpswies,inclwdii dw.alimirkoo of upfarrd~ cover tbr ducks. Some hrncasnwEgldes are
being quarried;Itiil prairiwa8rebahrgwad for hnmswhes;railroadP*iWS f= m mairr~ ~r~
from herbicidessodheavymdirresy; andncwlandsarenowbeingcultivated.

HShNXSEvaluauon 41 Mid west

Both tie extensive coverage and intemive useof agmukurailandustheMidwestposesddmonsl
srresseasobabi~ sbswughcultivatingprtiices (NRC 1982). Tlseuseof fendums and pesocldcs,
@igatiooanddrainage,dable croppingand kreased field siseall ~rssnbute m increasedpollutant loads
“imf severe impacts on habitats. Agricultural chemkals are tnxsc10 many speclcs and c#r ncgarwely
afkct pnptdarioolevels, community cmssposition,and ecosysremdynamics. CRher intxnsive cultwstnon
prwxicea ditiy reduce icraporsanshedgerowaatdriparmrr babirat and usuallyproducesevereoffslce
-.

,

The irateraaiveuse of midweasem lards converted to human uses has resulted in a high level of
pollution discharge and other negtiive impacts on aquatic sys~. A histcmcal example IS the

degrahtion of sheIIlimis River rhrough intensivehuassanusc t%om ~icago, including sewagedtscharge,
dredging, damcadng,barge traffic, and intrndtin of carp. As a result, half nf the original 400,000 u
were draisrai, and sheOSISCShalf of sheaxmf-lmttnm Lwhaterx of the river were cnvered wish mud

Scctallerstream tbmugbmtthe Midwesthavealsobewrrseverelydegradwdfksroughthe impacts
of agricultural pr~ and urbanexpansion. in particular, fish populationshave been exqmted by rhe
following factors (in ordwrof r-ciawveimportance):

. Siltation.
● Drainage of wetlands.
. Strewsrdesiccationdue to Iowerd water ~les,
. Corrapetmiooarwkhybridiswtiondue to habitat cbamgeaand inrrnductlonof exouc spwe,
● Pnllutinn.
● Darrw and impouodrttassa.
. RAiaedWp ~ witfr rerrsovalof srmamaidevegesatlon.

~ofm ‘

TISS ~ of bwbkaa ~irwa conaideratioo of rnitig8ti0ns for the maJOr acovmes
uopadsg Miwa of reman. lo “MseMidv~ HwbktMRegion, the primary hxtorat mspacsaare due to
the bllowira;:

● Cmweraism to agriculture and off%ireimpacssof cultivation praram.
● urbantkevwlqmld.bothrwaidemialandWourwrcml.
. Forewtloss@ ~ n.

IndseMidw~,Isahitws-tin of oak sav~ and prauie rypea M cascntrally a resrmaoon
and cmtion effort. * frAsisMof Iaigbecologwal icrtcgrkyremairssin the Midwest than m my orher

regwn excxpt the castwsI vxlky of California and paIIS of Florida (Steve Chaplin, TNC, personal
cmnrrsonicatiort).Rew50rasiooof gmsakarsdsysSerrsawrrmntratca on revegesanonand borrows Iugely from

agriculture and horticuktsre(JordanU al. 19g8). Tlse moatwmusaordy Hured pamnrelersat resroraclon
mea are dsesurvival ad growth of planted vegclatsmrfor the first few grewmg semons, generally kso
shors a periodto evaluatesheultimatespeciesdiverwy or the presence of @f-regeneration More
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socceeafukbaa beut the use of a “prairie rrmrix- (devdnped by Rob F. BSQ) of a few sggrusive and
SOIW+ mive ~iea altersurvive weed corsrpetisimstml ti for marryothwrnarsveplants (P’~kard
1988). ~nista follow this osMrix wish 1ss.saggressiveap=iws m eff=dveky shortenthe mmral
Gcologirxl Swca$iors of prairii.

DegA&ion of rwomansthreesia atsirsuing from remeatiooaf oveme and vandalism and from
wljacwasland-usepracticesaucltesurban comtrmtio n, soil erosion, agrimltural chwn@s, lenddrainage,
and strip missingfor minamla. Raaewb u rteadedto demminc whcsbwrimportent mitigation fwmrs
(e.g., djecum harms, inmeswl ~ through * roads, difTemat harvest systems, ml widtfr of
but%rs)canbeSPPliod(Parker 1989).

Effectivemitigti of landcortversionwtivitie.suo sometimesbe obteird ordyby avoiding
impecuoo rwmorsrmarrd - types. RareJy, ifwvef, isrsetomhor mmpmsdorsanw
miUn~tkse~Ofb~i. ~thsee-,mnisax iaawe,wberemnswmdon
and&gredii dvkiewereti tisdiaterm from fbctiiof~. lbebebises isadquemky
preaewed ifellpoaaib kirnpecs~areaXasmwisbr. Berringsbia eohatiost,effecsivemmgemem
meesureeswuatbe”~toswaurw tbeproseaim of dsebabii of m~.

fn sheuse of uniqoe ripariao or wetiersdMbii, hydrological end contmdmrion comer-m ere
eapecielly impmtwm. CommUiW orreemwCwmmgeWsB acsivisieerwquireSheuseof aedirnemrilser
srripsandndsa osaarssof hemqdngoffiim ~. Road bsliiand Swucsurd“iroprnwXssmta”
muetrsc4tweadsinelsesmd bydmfogiak~. Wbererem pkeswtypeaexiarorwberehabii erw
unstable, ~ GCCWU=y -to delimited. kmitigatiom CGOkUbewtitO@WSmrtedby
cressionof a regkrrsellard-wee PIGO(thrmsgh8 word- couaaciflike dte W-WI Flyway Council)
d Ialwkow= -Va (like dte GmammMm * Progrem).

Cotrvdotato egrimkatdlu tdisaaftaid mmasr in the Midwsws. Land conversion to
egrimkttrw carsw gsOSrWdWetwrOvewhf&, Sdinimmrs of SopsoifGradWeser, rwloctiorsof Surf-
w~, bigb soil uweiort, end ~ Of lWiVG ~. Miigafkms iml~ imrw matswrvesive
tilgdontdtt@sw Md iuqmved * syateam. SOiiCOSUWWatiOntdm@ueeVWryfrOOtwindbreaks
to Consowrplowing, WipcWppiwg, raMimt of crops,mrrvusionm ~, mdhr minimumtifhge.

M~ of ripriao arwa ad bebii mrrirkora is effective mitigation rlrr intensive
agrimfmsw. fqrhmmm Ofinmgmsdpest mmagem= (IPM-) prauisca can reduce the Iod of toxic
agricultural chssoMa - m ~ti GWdeqatdc sy~. fn generek, institution of best
~ ~ Cm) b ddSWGSnOnpOifGSOUrcepnllutioo em aftfrmpriti mitigations for
impwts mtrawdby adtivdort ~.

Mitigation of wetlmda deswumon and degradationis the subjectof a growing bndy of I itersmre
(KUsler and f(enssda1989). ksormiorr SrsdOsitigaiosrkserakissgmnce+usare Sriklbeingevaluatedas
effective mitigation ~res sbrdirect wrxlandaaerations.
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GdMisWe for Rmiewre

Reviewera of rnvironroental imfsacrxuesaswentawikl tind this docummtusefulif theyfollowrbe
SW$ hid OUtin b ~~n:

1. Review the statusand wendsof babitata in the region

2. Mwntify the habitatsof mnmrrs

,.
3. Lid site tivisiws i0volvc41 widr impecw rn rbesc~abimra of mnccm

4. Devise appropriate mitigatinos for the impwXa.

Eac6reviewer canrbwn determm the ~ of tbe emvtronrndrrtalmtpacr asaeasmentm queauonand
remmrrmd nsoditMsiom m enbansz m effeaivesKes

IO identifying she habii of costcc&s.dsa reviewer abould aopplement the iofdrmattin m du.s
dmmmrswwith demiled kasiond iofmmmo n on tfseabudeme sod distribution of habitats within tkre

region of inwwest,and with arty hiatoricel ittfo~ on dseexmnsewdquahty of thsae habitats Most
important, the mviewe? shoulddarxterize the babitete in terms,of their ecological values (e.g., use of
Woodal Wetlaodsby migratory Wese$fowl).

fn cons- dte links ketwaQ XtiViti=S and hebitaw, the reviewer should Ionk kyond direa
mspecsfm indirect sod aubtfeeffects, including mmuiative impacts, kectwe d synergmic unpxts,
and auie4pedem impacts (e.g., afk&aa of hgnwmawn on emsystesn integrity md spemsehome

rangss).

fn devisingpossible misigtitts, be reviewer ahoufd follow the seven principlesfor babuat
mitigationmpewtedbdow. T%Greviewerahoofddso ~ W- _ ~WSSSCGShave bow
given thatdtemk@iOwa pmpoaed will be Coropkaed.

1. LWemifi@m@sdob*wosrai~ e Usalysu daasmnsdua rhe needs

of Sbeqiors.

2. Mimic nmtrel pceeswa end promote native apmea

3. Protect rare and ecologically imporraot species and mmnruniues

4.
M_

hgmeoubn of babii emi prorstmem~wty of natural areas

5. Meintain mwctmal diversity of hebifma sod s#es divaaity, where appropriate, 10
pmmoseffle nussrakverietyofdaeiuea.

6. Taikor mmagemd m site-specific esrviromrrentalconditions “d m rfre umqueImp=u
of rt ~ wcific degrwiingactiwty.

7. Momtor for habitat irnpalt md rewse mitigation plans as necesssry
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Fioslly, tbe reviewer sbmld arrssiderthe propo~ tiivities md mitigations in the context of
rclevsns rqkrrul program gosls ald Objeaives (e.g., w- dse ottmtsm of she project will be in
&XOfd~ WidS phCipkS WS Wt by 5agi0nd plm ammissiilu).

codas!lsbssdld~sosra ,.

Wltessmnsidcring hebisescower-don issues in so environrncnul impact ~ntent for the
Afidpest Cqrknd$, tbe reviewer should consult the followingorganizations and individuals for
information on babisetimpeas end mitigerioos:

State Naursl Heritage Programs
U.S. F* end Wildlife Service, Regbsml eod Area Ofths
stmeFtiend —Dqunmam
UsuversitySsYfIkwUdSPmgmmS
HertwhutdMuscunta

Steve Cl@n, Regional Zoologist. l’bc Nature Consuvency
Mesnie Parker, Dtvkon of Federsl Activities, U.S. Fish aod Wildlife Service Region 3

(
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SouthaW HabtitRegion: So@heastem Forests and Crop&vsds

~~~*-

nlesdbeeetHebiim~ ForcsrJmtd C@ands, cormirsssll of 14srsres(d
theDistrictof CAttdsii) ad perts of 9 SSMU. I& region irdutk eil of Met’ylsod, ~aWSI% Districr
of Cohursbh. Virgir@ W- Viiirsia, J(mucky, Teamesee, North Cuolirte, Souths%oliru, Georgia.
Ahbame, Miiiseiii, Florid& Louii Arkews, awl PUSSof New Jersey, Pennsylvsnis, Ohio,
Iadieoe, Illinois, Jowa, Mksouri, OkJAorns, sd Texes. EPA Region4 is includedin irsemirery,srrd
parts of EPA Reginsu 2,3,5, 6,and7 sksoereittciuded. Tbesccorstpeoyitsg rrtepind-dw
bwodsrii oftftis Wir@oOewl the MeMeitwwrsprisu.

Hab&mbof~

Tbe SoudremForesrsd Cr@oltdJ coorsiosmsny hsbi- of concern;the roostobviousfsll inro
eight general ceregoriee. The prirtcipel hsbitsu of concern roost st risk m the SourArm Foreso und
Cr& are Iisid LMJOW. - -

PRINCIPAL HAMTATS OF CONCERN
IN ‘3HE .WWH3WYEM RM8SlS AND CROPLANKhS

,

1. BoSmosledberdwds
Oek/gtrdcypsw

2. Suub Wk
Florids ssndpkrmscrtsh
soutkRmseveaoe eDdbogs

3.spS’UcO%forestirrttteAppkbbS

4. Ofd-growth puseforur
lostgleafpbwitegmss
New Jersey piM ti

5. Evecglak~
orhexWetlerrds

7. Com@oueoPlesrd f=dwoodforeers

8. MmtreasixadMeeO@@cAp@ecbkerIettdOzgkfortet
Srtbelpitse,k, d ~
~-

llse Sodsmr&m Frwexrmdt%p&mdr isperbeps tberoost div~insbe rtstioncnmprisirtg20
EcosystewLsof concan includesheChe+eak Bsy end rnsjor river systems. ahuodentfreshwater

~Wioos (~ 1~. ~ so of the region irrcludeea wide reage of foresttypes, irscludiog
sodcoed WUIewds,relict cJosd ~ subelpineti~ ccmsnrurritiu,limestonebsrrens,remnantalpms

Appslschisnosk,Oek/hiify/PiOC,mi@ ~ytic forest,souti mixedrbrssr,southernflncdplti - bogs.~ * ~ Dii sw~. ~SO,~ eodemicCOISUSSU* ifI theSourhcrnAppalachians,

fnrest, as well es pdtstessopreifii ettd evefgldes. Nortbesnbsrdwoodsand southernmixed snd
high+iev~ion spruce-fir fimssx (boreal suhalpb), botloodsmfhsrdwnnd fnreots,coestsJlive oek forests,

floodplain fo- em elso presert. Ik Isml use peilmt is ntostly a rrnseic of forest end cropletrdwith
Iottg-hf pine Wimgrass bsrdwonrJbmmncks, ad the Everglmies. (hk-gumqprcss forests of the

substerttid WOOdiSlld, pWtlM% SWSISl@SMi, tid, d @Ut COMPOISMISS
lower Mississippi dreiosge are importsrrtoverwintcring hebirets fix aviaa spccws.
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The scdlust Corxaian200 CoifliooSc of fnrar land Wti 62 Oriflkm=. in pine tit (loblolly-
abortkeafpioe, Ionglcaf-aldr pim, aod oak-pk), 71 million x in oak+ii, awl 31 odflion sc in
bdtoradaml hardwood ~ (USDA Forat Semii 19S9). Siatca 1963, - in tbs SoudamU kUVe
occur-d in Ioaglaf-akfl pine (40%), oak~ (24%), aod foblolly-$isortlaf piatc (15%).
Bcuorrdacaihardwoods have Lreeolost to agricokruralclearing, aod rrrcat rucuirr oady aa ssripa slong
~WbS8CdtCSOifiStOOWtfOr~@ or-. lltcyare fucther dmgarad by dam and
dracoagemoditkstioos. Iltc loss of lorrgkf pbhabiurCUIbeafsi-tosheIoggiiof nearly akl
origioal form from the Atkanticmaat to b Piney Woodsof Teaaa aamlthe rwpkamaor with Iobloliy and
akambpioc. *ofc4ha pisacapaics 8rcsbc Kmufl ofpoorpirro~ aodkafar-mbd
abMdomrsats.

TltcliXMisofdle SoWhms&m Forearsmd Crs@wda Coaacoa partdady dwersefnmaand
flora Manynmdaaan apectescom@caa racbfharmoas smubssoaasemutthamutbeso_raoa,
wbdcouoy aoutbcsoapa=reacbd tar cooatnorthan axteaBm C#PGHatesn Bssedoo19S4rrqa
(TfUberamf Hoekarra 19s9), deeaverage nuldrerwfdmlgemd mrrf~ apacresfrerc4rrmtyls57
forsba&wkrsrerw Fcwrsawmf@r&mris Tltefdbwtog lissctwofwkha#mm forws Sypmrlhwsr8rca
arsosochmcmaW ecotogscalv&hre40ftheregsott

. Lobloily-aborrkcafpioc-ranwhof rhe aoayasaar b treal Cosrvetrd m pine plaoratmrrs,
Ofsaoocixcdwith fralmrcorrow cropa.

● Longiuf+hsh pti-cowaatheccamtal~ionuadba980catmaivegraasytisory
Sbatvariuwidasiteuad-ii*;itaupporuosaoyaadauicplmand
~ _ tiludiired~~ w~ ad Flortda psnrhcr; nearly
adicatd in Ioggiog boom of ths CUly I!l(llk, it wss rcplarxed in Ioblolly or shorrkaf
pmea; dash pioe now do- dslaaoayuan.

● Oak pine - often occurs on curover sites with poor pine regeneration; supporrswhne-
railcd dser and wild turkey.

● Oak ftii - mpporta aocrtbernbald eagle, rwf wolf, red-cackxlod woodpecker; IS
Widqwead with * Iext ii-x dm aaaociariosu.

..

● fhstfrrsdd kurdwoorf- prim.ipally oak-gurrs-cypreumadclm-aabuXrnrrwood ecosystems;
.,. mangrove swamps io Florida auppott Florida ~ brown pchcan, bald eagle,

hawkabiil~ -tie, andAslarrtkRidlcy tea warsle;cypressaawzna haabeen:mostly
cmcrvcrtafto pauurc sod croplarsd, but remaining arem support fox squirrel, ibises,
corrooruws,baotss,cgresa,kio@hsm, Bdman’s warbler,Floridapanther,andbald
eagfe;e4ao-8ab*nvood suppommaoyW*WI apciies.

Altbougfsdtekrggiog ofmmtrt fors!saouy, incSeSe site diwaity by creating forcat edge, these
dmbarblrWSt@xtivitie4uISSdlyirEmaSetbcoumberofapccim thatafCWiO dofpfOtcCdon(e.g.,
wb~ ~, bobwhirc quaif, cotbmtd rabbiigray aqufr'mJ,wifdsurkey) arthccxPcoae 0fsPecies
tfM ms regimdly, w wdl M Ioafly, rmeorvufoesablc.As tishecasewith old-groti Douglas 1%in
tbe Northwat, drcdacfirte ofasrbafpirte Afr@acfriao foreala~dtchat rasmama of historical

~~. SbaIOSSOf Wbii would d~ly fewer tegiorsd ad global diversity.

Of particularcoocan io IIWSSoutheastare (1) old-gmwdr+errdcm species (such aa the red-
~ w- iO _ PhrI Pti *), ~ (2) ti-~r~t S~iCS (including
marry~~ ~~ Z* iclCOiXaddecii fOreJU). _ of theii ecological complexity
aod raldva iscdti, aoudmam foratcur4~ coaainoauay rarcand cmfangerod spccicathrn
Mquiammmuresroaf orntwsiogm)dfoqiog. Maarc-areatti risk rium Ioggiog in the
Swksrem Fer#wrsoitdG@wsdqdrost#axaimbk short-rntationplansmiorrforcaoy dmsshms the
ragilm, lmUictiq m of mmum- m stillbang aougfttaodaaploiredforSbort+erorprofits.

~i~aaiosuior~binh(Tasbor@ 1989) areofspcciai coram’rainforc.st
mv~ suffuii from fm#mMum. Sorlgbii, inputiclduo arcdechrtirsginnurnbcr kausc
Oftfseloaa mdfmgmmmm of * tii aloog their &igr~ path from New Hampshire to
Marxiw. F- aurvaaioo Umf ~-~m~l~ibood ofssarvarion andan
iocreawd likalibnod ofprdmioo duetomo~ in tbs ourobaa of songbird predamra rerborgh
1974). Itobbii a al. (1989)wromrizedrltcbtiiog babisatbases and requirerrata of forest blrd~ of
rk Mitklk Atlaaic ~ io light of dta qwive aftkaa occurring from rb~ fragsrtcnrauon(dueto
suburbm~ioa) io * * (Lyocband Wltitcorrb 1978). They concludedtbar in relauvely
urtdialudmdrrmum~, ha degreeof iaofaioo aod tbe ma of Sbm wae LrcWarpredictors of relative
abtl~ Of bti apecia thul W= ~ bbii V~. Forest ~eS Of thOIUdS of hararcs are
requiral to bon the higlscsrprobability of providiragfor the leas common tpscies of forest birds m a
rqion.
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Botsoodaodbafdwmd heats representa third important forus habitat of the southeast,owethat
supportsmany bti ~ies during dre critical ovar-winreriog period. The osk-gum~rwss ecosystem
of the southernstatesafao includesa diverse residentavifsuna (Dickson 1988). For example, drishabitat
was the ttiaroricafrange of the ivory-biiled wcadpaka. Tba forestsof the AppaidSiao d the Orxk
regions also contain vsluakdehaMata.

The AppalachianPlateauh= speciafvaluebecauseiu cool, wa climatest 2,4X3 R allows
northemsspeaes to live at lower latitude. Erswrrrfs+ng more than230termssriaivertebrate species.tisis
region has the richeasfloral, brdiog bird, mamtwal, aod amphibian comnsunitieaof any uplandeastern
U.S.foresw (lhk.lea al. 1989). More than 60% of the brmdiog birds are rseotropicafmigrants.
The maosre rrdxed rrwaopbytic tbtwst cohtains rttaoy old-growth areas and unique habitats r.ucb as
Subalpirse,mooranegreaakatrda,sqmdsre areas, shale barrem, nsouorairtpat.lands (supportingunusuel
plants ad ssdmala: larch, wikd calla, cossosrgrass and northent wasex sfuww). verrssf ponds (rare
amphibii d ~ ), aaodasoneridgecawww(mrw plattta), aod caves (globally rare aquatic

art@sipods)(Tlsa NMSUWCoo==CY, MasYIad ~ 1991.)

llseforeata oftbe Chrkregion (swcootpeesiogsowtbemMiasouri arsdoortlrart~) were ,
oncevaas -ofwhti oaksdabortldp-, Lwttodaydseyexiata sarswaaico freJati~y youog
vegetation in various atage4of suaxsaiort (Smith and Petit 1988). At dseturn of the cwnrury,the region

experienced perhapsthe moat mive deamdoo of forest through cleamwing on the Wotirrerrt. Tlria

reaulral iosbeloaa ofmaoybdspeciea dapedea ottosature fofeataodtbeim-e of speciesedaptwd

to open envimmmaua. Ofdsa_b* th@bave SttWivdti transforrswbn toarmaaic of young

forest. tbe brrd-wirtgedhawkandhoodedwutrla areat risk from ~ babi~ fr~n ~
ConversionOfbardwoodfo~ SOpirtapbtMiottS.

In dthtion to mmsrefore4ra, raressrialktaMars of signik in Me@aral ad other nrid-
Atlmnticausw are shale bermts, bamiez islarrda,~ arews(rock outcmpa), peal Isnda, floodplains.
artdaandmmagladaa. Sapadsa aitasrapmaam tbakindofrmuaual Iocalartvimrtmsxwatbatproduu
unique bebii dsm@owt the region. A rwledvely high pmenmge of vncuhr spaia on - natural
berkagepmgreso liaraaadow dracaod—liassof~ astdaSdarwd sPwciswoftiutids-
Sreaapadwaandaadu. curresdy, rrroratbao 400mmmdias are hated in she Maryland Namral

Herisage ProgrmmdsmbeswwidImtotha 200e#Mtiibewss~ @tatMc=.MafYl~
NastrralH~Pmgreso, pmmsafco ‘ ). Matryosber impmtrtwmmstsdti arw4~or
riparim (e.g., Sbe Ddmmva baYa), b4rtarw oftanl==-bYti Sraiamaw alands
rwgtslaiooa. lta Naw JesswY* -k-~wtimassY_H&i~. llsis
pinehda mMy3tem com@aes arrmsaic ofrrpland, ~,eodwatlend aatvimrtswawacovaingnsmw
than 4SXJ,000ha (McKeoaia 1981).

Saodpiiaattb iaooeof the oedon’s moatdsreaeoedbabii; it iarbusrdookyonauaerad knolls
of ~ ad iotaod Fiorida aod edp~ AIebama sod Georsu (Baas 1988). U b= be+mr~~ m
onditlfs of its original -e by axpartdirtgagriculture sral iodustry. Along with ttdrogaoy hamnrock,
ssrsdpissescrub is elao shebat reco~e of IrArii in Florida. h beaperbapathe highestconcentration
of endemic plants (iludistg ntertythat are endangeredor dtreued) of any place in the Unired Stares.

fkvelopmurt is dseprkii rbmat, ad Isndow= are bulldozing areas to prevent fderal protection
of undiaswbed scrub. The scrub is already wInereble becausethe natural bum cycle of the scrub has

Habitat Evafuawon 51 sOuLheast

beendisruptedby fire suppmaaionpracticss.Thisvegetation~ requiresburrscyclesof 30 to SOyears
to aflow~ to rqwuducebutat thesametimeto prevemcawnpyclosure.

. .
Savaooasand boga of the SOUskreammCUM@ plainssreSISOhshirars sertsi[ive rn fire

-~. Wtit fm rltey we invaded by rire-inmleraot trees. llseae ecosyssarMare hometo many
, suchx carnivorousplants,Approxi~y 97% of soudmetem savarrrrasand bogsno longer

axiat, having brwnconverted S0pti plerruicrns or p~mres rhrougbdrsinageor sof&rrrrpondsusbillslde
bogs.

.,. me Ordy~mwkrrdaindlesourAat (4 rnifliors’xor 13%of&M area)arerbe
wa prairii ad rrrarak along Arlamic sod Gsff crmts that irtcludcsheEverglade and palrmssosprame
of mutbant F30rida. LOttiiiana aod Texea also ~ signifrurw portiotw of this sxmsysserrr;unique
Speciesioclrtdethe ~ warbles. Taxas rwj wolf, Attw-’s prairie cktickers.Florida panther,
Flor~ great white baors, Everglades kite, plus the more common collared peccary, cnatuswmdi, sod

pfoocbom SU@JOPW. S@WS of coocuo ioclh aubsMPicaftivca SUff=iW population d~li=r dw w
the 10ssof Mkas ad invasion by exotic apeciea. Tbe region also ctrrruina many freabwarer and marine
Mi-, ad is uoiqua in the number aod divaraity of jta wetland htiltata.

Sprcific soudsauean walaod problem ems iderrsifsedby T- (1984) include the folldwiog:

● Eass@oe Waksmdaof the Us. C4mSSdZooe.
9 L4ruiaiwoa’scsXUai marabaw.
● ~ m’s aubrt=g- aqrsatk bafa.
● SosrShFloridS’s pairtawioewetlands.
● Forrasd walarrds of tba Lower Miaaimi~i Alluvial Plain.
● North bhOa’S poccaitrs.

lssdre Sotrtka, 86%ofdre forafedwd*mhtie plain (-rsnaey andcosrl m).
lotlrelsat 10ywara, 16%ofsbe~basbaao~ tonorswatfaodadtmugbcbangcsio specicaor
hydro@, imhdirschervdog. Jxge bees of~ wedaoia in tiw,bwes Miiiaa~I Vellwy have
nmrrlwdwidlsba ~ofbmmleml herdmod forewsstocmpland. fXrbell .8rsdUion~of
boaodad IXdwood forat irt 1937, Ottfy5.2 OtilliostXl raoeio, iochrdiog 60% io Seuortaliy flooded
beaiior f3mawd40% ittwondednmJshrwb Swesqss. lke~’ tnaxaage weremasdsedby
~ ~ -=IsJs. @oIWIY aIS@=SUj ertd ~~ to * compl-n of -@r COTS of
W~ ~ ~1 Pro- ,aod ~1~ w~ PmjWCt$. Jrtdirect aflkta of these pmjecrs
(Ckariog by Iadowoaa in amicipwdOOof flood ~) ax- IOS.WSm direct co~rmaion. The
rate of losscomisua toirmeasa isrf-.msisii.

Sb. waland IV erw z in North ~lina owing so the mnversion of pocosmsto
Cmplaodestdpine plamainoa awl bir wdrdrtgfor ~. ‘flsa draioege of irdsml marabra is grearew for
the Florida E~. hdawd, the mdifkuknss to tbs w= drainage pauasm beginningm the
hewiwatarsof Kiaa~ basinthrough& Okmirok to dse Evergl~ are aorm of tbe most
exrerraiveitsthecouotry. AddkiooalIoaaesof mucky botstsmktda, orarsbea, and durwaacrossthe coastal
plsdsrhavedecmawdduck fmpukiorts, tlood worml, ad water supply. More than 50% of Texss
wr$hsrds(includingborsorstlarajbardwotnlsad coasreimarskres)have bwwrlost (L. ISIS 1~ I ). In sheGulf
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Preiriet d Minsk region, mmdsof cordgram marahee are drained and barrier ialemls overglazed
reaMng io severe soil erosion.

. .

Appmxissaamly24 rtrillioo x of wafer ~ are contained in the lower Misaiaa@pi River and
tributaries, tbe lakes and wmerwaya of the Mississippi ~I& ~ IWW OU- of small mtd large iaka
m Floride, the mtmeroualarge w- irnpoudrnerks. the til POOdS~ ~. and the Atlantic and
Gtdf COeatdwetera (one-fifth of this ara) of the Sosrdwafem Foreflf d fX@md.r. llre nsetsytiq~

_W1-*titi~hntitidi~ indtenasiott.

The rrraritaespmnm in be sots- am excqstiotaelend idude h uatiquecoral reefs of Florida.
A 5-year study on the Florida Keys mral reef by University of Georgia ad Florida frasthateof
Oceartogr@ty istdicaesa 10% per year decfitaein aomtepartaof fire rewfandpfedik$apoaaiblyirreversible
dmgemmr in the Oext * (Kcedng 1991). Tiareaa irtclb pollution (qially reitrimux &oor

=wfue ~ vtim that sdmfate algae OVeSwW@). aed~ (fmrneraimv ieforaetamf
Sbordine conversion tbx amodwratmrela), diaaaee -y ~WWd by W* ~ily SUGSWS),end
Weubm (imdii glolrei Werming).

Tbers@or sources’~hdriusindte Sodrmrmm Forufaaarf~ include
rtsidenrid, induaUM, ad Commercial devdopments, logging d silviculltste pmcdcaa, ~rasrei
Xtlvitiu, Minirrg prxzims, end krratme bigbway or expreuwey asnstmaba. lke acsivitka have
prcdwd edverae irrqxsa on spcies ~latinns ml IMr behvior, as well es on scoayatempmceaaee
mutt as estergy flow and nutrient cycling. They have also coruribumdto dm prolifemimrof orsiaence
phrrta and mirnala. fn its cosoperak risk mtelyais for the sttid-AUti ~, EPA Region 3 (19SS)
raraked~effatsoomawymas taeehigbfromsilviculture, coalminittg, ed wnvedontourbeoueee
tbrouglt residatiel cmmmaion; ea~from agriatlture, nsindtsthiog, amxbnd borna
develofrrnmrt, dam uwww&sn, and recmdoo; eod as low fkom oif end gas dedqmmt, bridge
mammtaiort, etadwm use. kttherome ~armea. tisrtba harv4ng atdaxriculture heve even
gmmr ~ on habims. fn the Gulf h S~, oil and gasproduaaoois ●raaajorxttvity degrxling
mnsal mavirmmorm.

Ilse following xtivities raalt inthe majorimpectsonhebitetaof wmero orthe SomrAcarfForerrr
d Crop&dr. ,.

mtoriuuy, lad commabo of both tsplawla ad wedarda h profoundly affectd the natural
mmmmidee ~~~. htiye4m, fbeboomofpopbsiotr growrbbaa caused increased
corrvetsbn ofnmsral ~rtrimhwmid urd ‘~ devdoPIssGSSI.RepidlY growing areas iri Florida
end camist SrmBe4t cisiM am aufikcio# intense %@rt+Jff development” aaaociemd with highway
develcpmcalt, a proceea UtM is rqsidiy exploding into previously mml _. This imreased rod
comtmaiooiacaraistg~~ n of seasaitiveenvironmerafasuch x the North Carolura

POMSinSad the Florida amdpii scrub. The sumof this naeaaivehabitat alteration in qreassuchsssowh
Florida has been a dramatic rssfrumcmin not osdy large mmmrels end birds but also reptiles and
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amphibians (Crrrwdar 1974). Conversion of bnttomkaodbardwocds to agriculture continuesto be a
significant cauaaof habitat loss that baa dcwimcntal efr%cston shewaterfowl of the Mississippi Flyway.

,.

lla usc of agricultural lard ko the Sotttbust poses additional strcaaca to habitats rltrcmgb
cultivation practices (NRC 19S2).Theuscof festilim.rsad psstkci&, irrigation wtd drainage, double
C~kOg, attd ~ field size all contribute tn ittcruaed pollutantlods awl ~ irqMx.sOn
habius. Agricultural cfwmida arc toxic to msatyafdii and can OcgativwlySffeu populationIcvds.
cormaasmitycospxition, ad aoayatmn dyturoica. Odsezimcnsive cuftivatimr prauicta dirwufy rcdurc
htpOttUtt hedgerow and riparim habitasand usually produceacwxe offaitc impasta. Grazing h= a lesser
impti on the region x a wbnle but ia iraawuiog in the soothFlorida prairka snd oak haomrockawest
of the Everglades.

T~kvaskng tivktiesarcamtk snajorcarmeof babitat loaaiothcbtheomm ForeSri
ami Chp&mds, affadng many amnktiva forest rypm. For example, the WMksaww rrdxdforewtartd

ahc Oaarktbrwsw arc bcingconvsrtedto pioeosortoarkurea. fmggiog wlaomwiouesirttheaatsbmt
AppalAtiM SttbWipiOefOSVWS- SO~ bOttOttdltd tMtdWOOdkr-. TbSWGiOSP&ZSaffect ~% Of SbS
tmAIbd, arr@sii,amftiah~i M amJSO%of marmnal amlrwptileapaim dututilizwfnnsst

SCOSYSSUOSflJ.S.Foseat .%vii 1989).

fndlkbstmtbdmddnvmon of forutstfrmugblard ~inn, dtstbcrharvdng dvitks

urtfmgmadt, sirsqslify,anddagfwdefomwt~i. lltefatnalwmmmaks irdAiiforws5 vary with
dsaSuaeaaiotsak,oraevwl, amge. Beuttaethe prkipal itwputofsimking frrarsh iatocorrvmfomt
aswwiafrostrlmertoeufier -~, logging tinasnajor impact trnrwakdaa9msimdwsweNasfslam
Specias. TabaWewt@mlmmpes* succmaiorl,Shortwtwromkons, ~amiatagaw, and
~dtapmption ofoldgrowdt. The cOnveawiottofktardwooda tocooifua ~ almmraily

~~W~tie~dim@=dwifdfife. ~ib=-atiswayfmm
&hnirtgfaabiitype4andsowdconwnnW Mim typsw. ~ti-k~araoda
cmraawinmsawa katfstrwsspat~ fkcmrmwl tiw~apnykwg awdthaaccompying
e. l-c@stgacskvkskawslankrtq=s swby4ssmic aywtamdtrmJ#t Uoaiow d Sedii fratuport.

fmggingintba ~tiofTwxnrelial axcftraivwly. cf~ d its Varitina until
19ss. nsegessard practkawaa towxtvamthartmrrakcoql exforews~ (Sallpkwsawitboak, ash,
and hickory undemmb kttdivefae grove40flul brodesf tree wwdahnJbapacisa)irtso Sistgie+sciea
Iobf4silypine ~. Sti .Py=-r (khrdkk SkmCJa=@of au ~, couxrmisamSwmnval
of topsoil, qaplkdon of ~ Wwrfbundng)wamcoduaadmdiaoinmw mm@tion Wkdtplanted

e. ~~ ~ ‘due&asd theloatg-tertn beslsband prodwakvktyoftk~byrdttcittg
Sksaqstwlityofshegeaepoof. Baeataa ofthamsceptibdi qfofmonmdmm mirraccsk&smdoo, sddiirtd
Clwamtdng was comktwJ tn provisfebuffwrareas arottd tbwpincplamimta. Bssweo 197s and 1988,
dtc~ofcoloniaa nfthaeadaqwd rwd—cockdd w~ fell tim 455 tn 174. Recentcourt
daiiiona and adightaaal fo~ aswsswtvirtgaway fmm cicwrcmttiogand institutingaekctive timbar
hamaring irttinal dxwatacoosai@ drwradackded w~: Texu, Louisiana,Ahtmrrs,
Mkaaiiippi, SouthCamhna,NorthCarolkrta,andKcmucky(LamE$ 19S9).
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Unlikethep~itic Northw~, little ~ h= h USKAICWI on Qre ~~ h~dw~

fOSSSt(ViKOUfiylbJold ~Wh remains). HOWW, rwsultsdo ahow correlauorrsbetweenolder forest and
the abuodartcaof several s~ku, iocludiog great horned and barred owls, pikared and red-cockaded
wnnd~kera, and common ravens. Daclinra in other spaiea have ten attributed to brond parasitism
(by brown-healed cowbirds) and neat predation my ccmsroorrcrows, arriped skunks, opoaauota,black
racwra,and rat snakes) that ocatrs along ciewr-ctatedges and in thirmed stands. These edge effects are
a promimrt impscr of forest fr~n. Fragnnuion u aeuJodordy to the decreasein old-growth
Spdcs as a major iropax of tkstsk fsarvedsirrgtiivitiea. The fauoal significance of this fragmerstauon
inchtdeadiacrii n W- @e-bodiad apeciM (e.g., Florida panther, red wolves, mink), gertew
s,warttpingby iatvding ~iu, inbrwuling through iaoltin of popdasicms, ad ecological relrasc of
middle-akd omnivorm.

In xitfitiost, tbasw has km the geacrai dechrts in naxmp@lmigrants that brcwd in easrcrn

hardwcd forwsta. AltIsougbthe aitatationis cortspliurd by IOSSWSof wintering habmatafor Iongdwance
~~aota fi ~ ~~. ~ts irrd~ thatspeciesstill presamuslargeblocksof foreatare absent
from atraallpaschss(Robbii et al. 19S9). Fr~n of ~r=at babitarfrom tios~r h~=tirtg ~
rlom Iwrdcoatvasiona,ewpociallyfor transporukost,appara to be rbcmajor_ of thesedeclines
(TCtfhJKgb19S9)ad hn * apaidly ~ in mutbewsterrsbowortdaadforests,

lkgreucatsi rrgletbrwatto SamaWid ISWbii its West Virgkoia and Kartucky is cd mining,

projectedto ~ from 2.4 million x to 3.4 million w (4% of total land area) by the year 2000

m- as al. 1991). Tlse prositAhiiity of tiswba?hwating will be uuxcaad by the tratssprratkon
itiawrucom buih for coalminingauf shefactthat large scswwgeahave rwacbwdsawtimber age. Tltis

Uawitionauatiatageform ~acdes&d cornhirufionof cwmultive impactsin the central
Appaldtii inthemas ZJt03S)~. ~bwdlbmdtionrti~~sds~sl~;
dave@MM of siwgkw-tiy bouskngwill occur in vallwy bottoms; ad mamre hardwood will be
h~istmdabpawti~. fnaddtim~d~~offom,~~~~r~
Soilsvosksnmsdoffshwkwqsauaisgrwm.

Hissosidly, W= ~ tiv~ ads as damming ad diversion of rivers have had a
m@swiraapwaottshe Mitsaaofthe T~ Vsflq, tha Mississippi River floodplain, ad other regions
of tbwkmhcwst. Forwawrqfe.sour’seflbrtstoWJOIVOltbaMiaaiaaiii River’s flooding regirma,usfrancw
ita navigation, ad awan7 kSsrnkrala hava Id to a rwpid =iratioo of Louisiana’s maatal
arvirortmsws. Weslasd loss in buiaii ia rmrw dun 400;000 W S* 1900; ordy 45% of the origirml
tismted wafada in fatriaii raw8in. Tlsa primsty cwttaaifactor in this baa ia subaidwstcwof wcthmls
tfaatuer’e4ving iMdequemmNtots ofsedinterstfmm the Mississippi. Art accruion deficit results when

Icvos Syatasnad Cnrrmol~ trartaporsSedimcsstam deep Guff Wamrs.

h the Mississippi Mm (mid-south Afabanta, Tammacw, eastern Texas, and Oklahoma),
cmuidcrable xruges of bnlsnodandhardwoods were lost so rwscrvou development kwun I%2 and
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198S(Goxxdinksodk 1987). Dxttt construction in gesseralchsngcswster flow pmrems, ~
flooding, end chnges SSIinity pettaos; this kills trwe tilings md a mnvm forem so salt msssft.
W- diversion, ersorherectivity degdkng ~ hxbkxss, is sevaely impsaing the Everglades.
his diversion sratts from the mqesitiots for wstes by Wilture snd ucbsnexpension.

Tbx large number of milirety rrairtii smas Iocxted in $he $ou~~ Co=td plsin rauks in
s@lcarrt impsctsOnold-growdspine fnrest. Both a SWdttCtiOnIn -W ~ttd cover @ chmg~
in qrecief compnsisioncm result from routine ~erimss snd milb ting activities. Cotscernsfor
the ictrpeasof rrxcked vehicle ecsivity erd ertilkxy mrf Sircrxtl noiseon the r$d-cockxdedwoodpwcka
raesrtly promptod a Depxmnmt of Der%rsseconferersczon tfrx mmsgemmt of this endangeredspaie4

(DottK Ripley, personslcorstmunicatiin).

Ilse m-etiost of bsbkss$ requires comid=~~n of mitig~m for ~ mejor activitisx
irsrpmxingIrabitxtxof concern. in SbeSourAmsremForcrrs auf Cr@mtds, the primxry hxbitxt icnp~

sre ceused by the following:

. Tii harvestingof old-growth or mxsrsreforests.
● Lxrsdconvemimt of scrub, mxstxl, snd wetlxref bsbkets.
. F~n of COO@OUSfo=$.
● Mictirsgend scidItin of Appahcltisn tbrest.

At a mioimum, the prnductinnof wmntacisl wocd prnducfsfrom so era must not exceed the
mmaimble lewd if dseecological integrihyof * foreataf area is m be msihned. Where sensitiveforest
w exist. logging mey he cotnpktefy prohibited or constrxirsedtn spcific medsndsto prevent hehitst
lossor degradasiin. fct& xrexs, museexsmrm bvmtistg mstbodsrosy bc snowed or prescribed co

dish or msimxin dssii fbrest conditions. Accepabfe meshndswill very acaxding to Iocd forest
ecology snd the deeii future condition of shesim Arsxlysisof bxwexdng sechnkp must be besed
Upnouteaefysis ofdse soUcSWwxrsddivetsisy Oftbeforesr csSrOpy,Midstmy, mdustdassory.

A recent directive of sheCltief of the U.S.ForwstservicescknoAeslgcsthisti assdpointsnut
rhxr clear cutting is eccepmW only what rsswdedSOtwplime ostursl ecological p~. Selective

CustmgW p~ rbw muaureldiversity, tbe primety deuminm t of wildlife hsbirss(Hsrris et d

1979). Howevmt, it cso rwduceborimrttsl diversity(NRC 198Z). The hsrwstingtechniqueemployed
must be based upon sound dfvicultsuxl prescriptionssod demonstrateits capability to nrsintain vemcxl
diversity (Joli$ge beigbt diversity), horixod diversity (ipersion, edge, juxtaposition. pstchirrcss).

srrd a mixture of live xnd ded wood. Spaitic titttber hxrvmtirsgop$rstiom should be designed co
praerve the structurextsddiversity of the mtrsrxl frsresthxbimt.

An irnporunt ccurqronesrtof sdative cutung should be the presewxtion of smndingdesd trees
MSOyspeciesof birds nest, roost. or tlxsge fur irsvertdrrstesin stendmgtreeswith decayedwood. These
cull trees are USUSIIy the first fores of forest ShimSingopxstions to the detmnem of the b!rds. Breeding

birdabumfxncedecJirMr$pidlyfbflowirrga clearcut, xrufthe$fmies compositioncontinuessocbxrsge
for IO to 15 ywrs @eGreef 1991). How-, if ~ with cavities sre saved, tnsny of these specia cso
succeufufly forege osssouod boles. .Abnut woe Ixrge cxvity or dxn tree per 2 ha is required for
populstiom of Isrge specb such es wood ducks; this sequins bsrvest rotatiom of I(XJ to 125 yexrs
(slrls@s rouiOsw of 65 Ye4rs produce StWxalxrge eoough for mtsiler Qvity species).

Timber hamxring prdced modiriad to reduce the intp- of simplification must slti sddras
frsgmenution. As m exsstsple,frxgmmwio❑ has b especixily sevae in southeasternbottondxnd
forxxrs(Gossefink xmf L4e 1987). fstthis case, tJsesewingeside of undisturbedtr~ will mt suffice to
sch~ viabfe pnfndtios of the Iarga, wida-rxrsgirtg spok. Not ordy do some spccics requtre
spxcific hxbiu comlkions (such es fotwu-interiirspcics like kbtttess’s wsrbler), but others,requre

Pdcthf Umnwt=U of sevessfcommudk Tbaefore, a succcssSitlfxutssicasservstion strstegy
mustecopbasixethe Isdscape Cocsfiers, notjust tbe s?nscsuraiwrttesstof the communitiesthertsselvcs.

Respondingsothe ‘bindivessity crisis, mthe U.S. Forest Service is moving towsrd MSaosysrerts
spprnxcbto tbr~t rnsstegesstenr@b Sam, pasotrd comrmmicMion). Recent forest mxnsgemem PI*
have incnrporxsedSCMS of the “New Foreurym e+oused by Jerry Frerskfin. Ilsese progressive plxm
require sherigorous ~tt of edogical muqemem practks to tssxitsrairrforest procfuamwy
and preserve the frmctioakctgof satsitive fomt compo- such m old-groti or lxte-su~ionsl
forests. Effative cctisigetioctsfor bxbimrsamavaion in forest rstxmg-t require specific mxrtegeroectt
mexsures et the site, wetedswd, snd lxndxxpe levels. For exxrqde, the location end sue of timba
hsrvcsssshould be piXWd to mioimim Auction of core sra of mxtssreforest (e.g., ha-vest ordy
xIremxtc bassosursril regrowth). M~ Ofmmsre-foress srxndsictmsnxgaj Iakapccsnbe
ecbievcd by extending mrminrt _ W m 1~ m ~ ~. by k$@SO= StxrKfsurdtarvestd for
old gSOWtb,$tsdby hrtkio# $t$rsd$. Ldsqe+de COoddaetiotssinclude the provision of buffer zones
$nd hsbitat mrridors x$ discussd in tbe irtrKWISKSiOISof SISiSti~nt. M~_nt -u=
recommendedfor m-ing hxbitat within trtsnagedforests include shefollowing:

. Minimize tbe cOOemdon of-roedsxodcl~ rodsnnrsnuseettha
SexmMliy.

pemsmently or

. use bestmrswmmt prxcrbcu(BMPs) SuchL$fifrwr strlpssocomsmue ercmoo dung
furvessusgorroxfcomwu&a.

. Msicueiw 10INt ripsrixn ~ wish edj~t &rhered srassition mnes tn buffer edge
effaa.s. .

● Rcxtrwr kwsting OPM&SSto perds when the ground ISeitha dry or frosen

● Mxintxin sbc ptductivtty by retxhhg Ierge woody nsxterislxrd mirusnumg mmersl sod

e-re XCXJm-n tilng harvesting.

. Mxnxgefor rraurd d“tsWbOcwpxuemstO mxmrxirrmtursl opetsmgsand successional
stage mrnpcmtinn.

. Mmstxm corsnatioru between blocks of interinr kwest, especially old growsh

Hxhrat Evalusuon 57 Souchexv HalsitsrEvsduaslon 58 Soull-mast



● PrtrvidesixsheprorecdOn of special areas, imhtdiog cliff%,caves, taluses, riparisn areu.
and old-growth ssasda.

. Meiosain sheawucsud ‘“uttagrity sod the native variety of the forest by managingfor the
natural composition of sbe following cootportenu: vegesetive typ+s, ad sssgas,tree
types and sires. standingsfsd sreeaad down rrsarerisf,tree snags, snd cavity owes.

Effectiw mitigation of Iecd conv~ion acsivitieaCGOamseri~ be obtaind only by avoiding

ix 011fue or unusual htilsar types. Rctdy, if ever, is rearorssionor compesrdwn an adequaw
mitigaWiostfiw the 10ssof rlaesshabitats. fn rfswsecases, mitigssionis a siring issue, where construction
SSKI~ieg GMivitiesam Iocatd GSa di.$reocetim the bebkmaof concern. Tlw htittef is dequatefy
premrved ifellpoaaibk ~acuurim sswacmurasedfor. Burirtg rbis sohrsion,effective msmgement
mewlresosuat be”UopkmSd toemssre ahepnxeaion ofshebsbiua ofcoocesw.

fn dte use of uniquescrub hebiws or COSSMsyarmss, hydrological sod corrtaroinstiwnmocerna ,
are eepcielly imporrewt. conaUuCUO“ttorreeowme~ m?riviriaarequire she use of Sedirmrst
filter Ssrips and Orfser ~ of imw+dng Offii comemhama. Rod btaiidirtg and aowturd
“improveaarass”otuas00Srewuftin sltesedhydrological regime. Wheswrare pleof types exaator where
bsbiua erwtmstable(e.g., bogsard senddunes), mcradod nxess aaaocisredwith -y developtsmt
msy have Snbe limited.

ArsWoti of irrtpXa from hard conversion to trmaporrasionmad requires apecid mitigation
measures. As with all lewd convetaion, slaemmwmioe of highways sod powe?-lina corridors is
primarily a siring issue. Avoidmce of aaaaisive bebii roey be emomplidsed hy otodi~os so the
mute &ign, and the exratr of d“tamhncw csnbehnriredbymswtkfmmhwcdm pracdms. However,

fr~n of ~ 1- efee is rraaevnidsblein the cns of 1A Convsdon S0~n corridors.
Many asrucmd mir@ioo aswegks cart berraed solaeeeat tbeinqrecs onetdsed otoveoaewracrosa
u+- -. ~iys dws iedude the coeawubn of fessmseod~. lltegoalof
Shesesmmxuml~dsouldbeto rtdmicsheomsrd movwnsurtsodmi.grariorspswesnsofrbeaf&csed
Speciae.

Mininc

Mitigti of miniog @n#s itavofva siring iesuee, recbaaologicelsolutions to diminase
COtWMbAO&Gtd~~. Tlmermjormiti@swssf oroifudp ~n andproducdost
are the ~ sitiega of rigs, ~ pits, proceeaiegtiiitias. ad rods wheswdaey wifl have mirrinssl
i- on fubii of COUCSSO.Mosr impomer br mal and mioerel mining is the siting of mining
opersriom srsdrailing pomfato avoid habii of concern, wesletkla, ripsrieo areas, and recberge areas.
Spaific osisigh maasumsdqsmd on Siretype of mining ad* specitic procswscsuaingimpacts. h
is ~dly bat to ~&m~=it ktitiyti=m &dti@wfls@ aeditnmrs
can berawrmal. Ioeddirionro ~ ShG- disturbed, ~ViSiGd abould be timed so aVOKf

di.srurbksgnaaby plsrm ard srdmaladurirsgcrucialperiodsof dseir life cycle. Possible rnitigetion
rOMSU~ for trtin@ operaioes imhnla die fOkW@ (SAIC 1991a, 15%Jlb):
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Design of osiraamtrmces snd workings to minimise hnure nune drainage,

Runnn sod rtmoff mntrol Hums such as berms assddirchea.

Adrqttare depsband lining of pits for mnr.simnmt of muds sod k.achme.

~,.
rmmetiort of fluid rasigdon through cad.rtgsand dewasering.

Sepamrionof wntea snd mnMmmated soils with pro~ disposal.

Treameer of led Irapa cod oastral or acidic w-sewarers soreduce Ureload of cyamde,
Oiuatee, eml Itaavy &s.

Clmusw plaardrrgfJM addrWSSCShydrology, geochenucal controls. rreacrnem, and
redrorerion.

Naa or odaercovers over processporn+.

M~ of GOenermbii rnvirostmesttin the teil~g pile during periods of tiiwry

Semufaty m~ of tsoks stwl motingency phrsa for suddm or casestrophic
rdeeaee.

BmkIilliog end aediog of b nsirscworkings during oainareclsrnatidclosure.

-b of P~ w~, ~~ slag, cd air pollution cootrol dust.

~dd~
of disclurgea soaurke warm, grotmdwarer, soils, sod atr.

-~ of*eedgrouod w-wirbsre4ted efmuenrs.

Rod closure d rwclhn (followieg rwmmurissg) wish twveeesasiortof nawve
species.

Aldsough the mkmetiota of rrded lads is often urtaetisktm’y fir ecological habitat resrc.rcsion,

r-ek3m@on wish tive ~ lam bma tittasmtd (Pfaaa 1973) md wnuld serve tn reduce she
Gbmdmca of stem~itic brwwn+ded mwbirds etwl~ict dteir ~ so rrsasure forest.

Mii of be ~ of rrsiiitary tiviriea on babireta has otdy remotly recmved attention

The Army Cotpw of Eagirteeza’ ~n EoK~~g ~ ~rsmry in ChrnpaIgn. IL, IS
devdopiog a M Cosdkinn-Tremf Aoelysis (IJXA) program miing ef al. 1992) as a mmprehensive
meansof ~iog trriliseryfnining missinnobjactivu wish efkcrive natural remurce management If
sucha plan is instituted, it is Iikdy dretcareful coordinationof the siting and timing of training opersuons

will dranraucally reduce hebiret impacw. An awsrewcssof the ecological corrsequmc~ of specific
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activities is msmriel to effkuive miti;~n. l%e following g-cl mrtigstion meeeurmspplyrosbe

prinury impeas of ntilitery tivity:
,.

. Tiiendsktiq ofoperedorss-~titi enddisoubmm essctcimedwirb eircrafl

fligbte ad Ierge rrrq roermrvm certmt be s4iminMed. Howeva, seasitive

errvironmerm ceebeevoided mdoP=Mioee -be~foevo~~~- ~
migl&ry periods.

● thkukion of ellowtic w fir M vehicles - Trecked VeJkJe mowrrrerm ere s

major cmn of lsdritM Vegetmbe dmsruuo“nsmfsnil erweion and

compdon eredsepriomry impects.‘-e=-be~ *eeti-
5WtehKd U-H velricfe usebesal on P4ryskelpa of ti atvironmear, vegetative
cover, end cheegee in vegeuive cover causal by the peesegeof tr=ked vehicles. For

ZIG * VdIiCfe use sbnuldbe rmuiaed to en-w- reeds when poesible.

● Fm euppreminn during erriflery precsim - Firm cre#af by artillery poet a mejor
problem in Certeinarvimootwm. ~iiderrrkficasion mdsupprmsioe by bdkopfef=

Virlsleflyeliminese sheSprwedof lerge4cele firm.

. .
Gswddmmru?lkiemre

Reviewe/s of errv”~- memsmwm will fied this doaumnr userid if they rbliow the

srepslaid ousinrbe imroducsiom

1. Review sbest&us utdtrsmfsof Mi ietbereginn.

2. Identifydsehebkk of co-.

4. Devti eppmpriere reitigainns for dK inrpem.

Exhfevrewe$ carltbmldmermrm rbedequecyofsbemv~rmPect~ ~we-o~
reumrmdmodlfi@wmrodeem trsefmu~

In ideuifyii rk hebius of cmrmrw, rbe reviewer ebould mrpplestremdse infnrwAcm m ths
docummr widldeuiled haioneli stforlrmirm Orrdseehtdenm end diesrkbosionof hsMrersWltbiSl the

regronof~, erdwktbenyh~~ oadteexrem endquslity oftbeeebebi-. Moss

mWoneeLshem’b=w ~dseMii kofmsmof Useirecologii veiues (e.g., use of
wooded Wulards by migmory Wass’fowl).

In considerii shelinksbuwma Avidm ud heMress,thereviewershouldlookbeyonddirect
Impectsto indirect end subtle -, irscludingcumufstive imp-, imerdve urd synergistic mrpecr.s,
@ smledependem irnpwxs (e.g., eftkcw of fr~n 00 ~- InWiry ~ s-j= ho~
ranges).
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lo devkking pomible rnirigtim, she reviewer should fnllow she seven primiples for hebiser
rmtigtirr Swpe8edbelow. The rl?viel sbntddeleodaermim WhWtbCf xiequete SSSUl~ havebeen
giventbertheodtigesiorwproposedwi,, necmnplefed.

‘.1. Bme mks@imr gods endobjativm on a Iadwxpe-d analysisthatconsideri the needs.’
of he region.

2. Mimic rrmrref fW0Cm5mand promote Mive speciee.

3. - rmeendmologicellyimpesmnrspmim eed commrmitim.

1
4.

~_
hgmmuien of hebti eed promote connectivity of mod areas.

5. Wintain stmctwd diversity of isebti and, where eppropriere, specms dwersuyto
promoterbeOmrrelVerietyof theerm.

7. Moeitorfor bebiiimpecrs eedrevise mirigerionpfms eenecmmry.

Folly, sbe rwti etuwridcomida she ptwpomd mivisim d misigalimrs in she comext of
rekvensmgiorrd~godetinb~ (e.g., whesbetdtearscosm of the frmjmt will be in
eccdenmwidsprim@imsa~ byregioael -wmmieernm eudrmdtw mratrltsbedforrk

~e * ~ ~ ~f of Mexko).

wheacomitkiegh ebiu~ imum in ae eevironmensel impxr msessmemfor she
SkwhuWem Foresrs ad ~, b reviewu flsmdd comuft she following orgmimsiem ad
individueh for mfmMimr w0*inqmc4eeed esirigb:

Sue Narrel He$ifege Pmgrems
U.S. Fish ed WMik savkk, ltegkm~ ~ ~ ~
sr&F*arSd GemempWWSru
UrsivelwisyeedRmmmbPmgrems
Herberii eod Mrrearme

Dor-odryMud, kgiowl Ecologies,The Nesure Comerverrcy
W.T. Olde, Aeeecii Regioaei -r, Fi81rand Wildlife Edwemem
service

, U.S. Fieh end Wildllfe
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Great PlaisIs HabkatRegion: Great Plains and -s

Halmat Evdtin 63 cheat Plalns

mbisakofc~

The Great Moia.sond Proiries containsmsny hsbiratsof concern. of which the mostobvious fall
into fwr general categories: riparian habitats, prairies, brusblaod, smf wetharads The rxincmal hatmam
of concernmost at risk in the Gear Plains and Pra”ries are listed below.

.,

.,.

PRINCIPAL MABST’ATS OF CONCERN
INmEGuMTPLuNsm P~

1. Riplrimbabifma
● bAtdwooddrswa

3.soSStbTuxakssMaub

4. wuiMdl
● -~@osNMs&NortbDakaILSousb Dakota)

‘l%c team “rIn#and- deurik the Ismla with clirmte or soil conditions urtauiudrle for trws
growth. Ran#and mmprisa nearly a btiiost m (34% of lsrrdarea) in tbc United SUMS, iocltiiog W=
of Sbsworld’s slimspmdudve mstgehd (BOX 1989).

?bc fkW ~ d prOir&I mnc8isa78 million x of fmgel~ ~SDA Fo~t ~lw 19w),
istchtdingborhthe ouc prairie (tallgrus) ad plains grassland(aborrgmsa). Tallgrass prairie ISdomioared
by bl~ grawes md iocl~ pairii pdmlu impwtmt fbr wtiwl brewding MOSIof the original
Saligrast pnirii was plowed ruula, and the t~~ sscu W- itSV&kd by U- follow~ &

s~~~n. ~ ~ _ ~ of ~k8ss prairie (1.5 sstillion ha) mvcra the Fiims Hills of
* - tk ~ Hill of O&lb. PI* gruslsd is dominatal by shon warm-seasongr~
of bltw grstm and MfMo SS%SSad SUPPOrtSpron@orn,mule deer, white-tailed L :r, jxkrsbbit, prairie
dog, ~ prairie cbickm, and Sbar@kd gmue. The decline of the long-billed curlew M assocmtd
wish the decrwnc in SbisMita.

About 84% of masnmal species ad 74% of avisn species are asaociascd with rangeland
ewsyaserm w,wiog: Ieast part of ibc year. llsirty-eight pcrcwmof rhe nstion’s fish spcmesand 58% of
dre smpbibiartsarc representedin sherelwvely arid rsngelandecosystems(FIsrrhersnd tiockaua 1979)
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B?acdoo 1964nW4. fba--of~aod lhmwcdapaciu parcnumy ia3.3fortbc

Graw Pfoinrmd~. ~~~h~ifirms rnthe Gaof Pkirtrawd
Pmifie$xrw riparimsras6 wbwetba MtaPoatiof aammixfarrd wahndoraqoa.ic qnwxnaadrwaca

tlscVdua of Uta M. ;

● Mix W - k hi d Ixoad b wh baadwmax of royor rivers. Natrve

K-=--tidewh-fl- aaakawawd,aodpricuypww.

● E41wardam-Liow4ww him, apdttga, ad riversauwfi hgd Wildlik
rartcba and bIg cities mrnpaacwti wildfifa for groutd waer.

H&ita EVahMIOSS 6s Gr~ Plains

● Cmaa-’htberx ad Prairii - Srripa of prairie crossedby oxk forxstshave been cbqad

w - d urban devdoprocot.
..

9 BJackfaodPrairii - Or@xlly 12 million X, the txllgrassxs, big blucstwxt,fndiangmaa,
.’ . Ma bllmlcxn sod gaouoagrm are nxu extltion at 9,000 SC,

● hat Oak Savaoodr - Nearfy dl of origirsalgraaalutdahavehewnplo~aluralwrorutvti
bydaii.

● Rio GrwodaPlain - Open gmshnds hwe k convard to thorn forcat by overgrazing,
aodlaatbao l%oftbc oatural l@isarcmainx. I

.-~~~iformnwqmcia Of b*thmafl otheswrssernraogdand
~(aJaeYuaL 1990). Aldmogbripuimarwaacova!rlaadra rll%ofthewext.

=ziWortam ~ ~ (GUlia 1991). ‘Tbay&p waa’aMs lredshyby storirq
Xrtdrwfwuirsgwe froaaprislgnlwoffofsmwmaltd aumrsatatomta,andby providing warming Itok
for wildlii n wdl u*. They fik aadii a ~ fhr@io dcvdopnrart, impmve floodwaxr
raadoaadgmarrldm rWck'gW,dsvwbpplMttrwot atanaaadaaatMizea ueuok@ (JcvCJnpcbMswJ
&mMkskatfaaprovida ~ Mti kw fwh, ud auppon greaar biodiveraisy.

TlaaIioawfwaurwofriparimqawammibuwa sotivafux (Gragory ad. 1991). River vallwys
mswlact~bdwmwktliowld IIAii,M dprovid cforsbasrunfwrof wacr, ~,
Swlilsawu,pmictdaa Orgmic w, ad ~. Riparimarwaamwsferdma
~d-@m@= moaakaoflandfom alrdbaemWmu WcoWmta.

maarids IaeraJly Ooao
WWiJk udlizc

--tifoaf, -,=iwK, mdawuiwgof YousrK. RiParimhabii awfraqWdylnalby
wilrJfifc aamigmioo rmwm(Jhom9 aal.197K). Tba _ ~of~io~~
ripariao habii ioawaaa Ih8 avliltie awlogirxl nkk3 aml -

$m.
tiouJobcrof aPacicsrbacartba

Jdsswon(19TK)awtimaa tba ordy10%of dworigioalripariaahabitatin UnitedStatesrensams,
aIrdtlw 6%iakMtaoaJdly. fotbc(lro ahisrs, kxsdmrrl%oflarul iaripariao vegaauon (Crouch
]978). hlajor ~ rwdtad 6WSWdrainage for conversion to agriculture; otfsw causes include
chaoocJiAoo h wavigaim armffJnrxJcorrtrwl, flarding catsd by danr mnatmcsion, and divwwon of
streamfJowfor titgaiow. Akatiom iocludagrazing, tii harvesting, mad construction, mmmg, xnd
Otbar irnfmas.
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Specific natinnd werhrrd prnblk areas idemitied by T- (1984) in she Gr@ Wsin.r and
prairia include rAe following:

. Tbe amergensWahtds of SbePreirii PotholeRegiirr.

● Wcdarsdaof die Nebraska Sendbills and R@rwarcf Basin.

The drainage of irdandmarshesfor range and agricdture has treertthe -t in the prtil- Of
tkreDakotas ard Mimrcama, be aardbiils of Nebtmka. end the Florida Evcrgl*. In Tesaa, wetlands
_ 8.4 million= 0r52% oftfaeori@rsdextSSK hmwbemlost.Mitd lossof thii 10ss(296,132
u) bea beew h the phYi hke COSSSPkJWSsfta sswcspecidly @ormnr for wtiwl ~ mir~fy
SPGC*. fngararal, cmrgeaswesland abevehi prinrisybtiiw~owtiro- =~
mrpnrrancearrdsbecmataor~of~n.

ActkWirk nd3mpU4e Afred4HebimE

saawAm m UAUWAWJ l-w SYmcsmN mTWEGEEAT~AND?MIU=

muqeamt pmjacrs.D8m cOmmmim:mrhePtarel@=~~ ~$o~~~@r~~Of
nmditidnstto ~MitMiOti-. ofapaid~mti~ of daerailgraaaprairie

=OSYSSUO,wbidr has asrfkd @ve cmtvwra”mrt. Tlae - of afl NOSUIA~’s major b~,
Oldy 10% Of the ori@ttd 142 million W Of tdl~ MOtGiWS.Murlt of tbe 10% rePreaaIssfrUQ=IS of
old railwav riatrra*f-wlY, Dirmaa’rcesnUerirs, ersdvericua prw=?vcs. This prairie Isebii is asrisk from
hurrsane&&ment & ~e grezisss.

llria rwgionis esperiemcii repid Populationgmwtlr aspart of the westward migration. Highwsy
cmstmction. in parsiadsr, hm experuld snd is creAsrg aukmnsiel cumulative impectaon natural are-as.
lle Texas hill country is beii rapidly converted so urban USGS. RIpariatt m sre bektg degredaf

Hsbitm Evshmrion 67 Gra Plsirrs

through nvergmaing, and prairie pOtbOl= are &lIIg mnverred to Sgriculrure Although USCregion hss
s rehively small population, urban are= such ss ~nver, Co. d wnusl Texas are expenenmng rspd
growth whife second-homeand time-share developmentis mamring UKprewously pristine srcas (e.g.,
Morttana, Flatted MourrtauOin Wyoming,sndColoradoprairie rwer sysrenM~

Grazing W water pmjecta eapecidly threatm riparisn envimmnerrrstbrougboutthe region. For

-le. o~~~ing ~ _pbyre ~mml ME ~rroYing rlPwim v%?*iOn. WSIW diversionshave
causedmajor baaca of rip-ian d w~=stf habiraraand are contributing 10 the dcdrra of warerfowl
along tbe Miiias@pi Flyway.

,

To detw, rfse moas we SOflSwithin * ~COS p- d F’m”nes have been converted to
croplesda; tltae aune - ~VG II*-IY SUPPO~ ~ P eburtdarxx of wildlife (Mayer and
Ladeasiayer 198g). lo addisinw,- ~d~~ W been a makr sourceof rangefandconversions.
Preesum on local govmmeata so mows open speceto rrsidesmal, comrsrcmid, and industrial uses to
~ growth has bem intense. sod will COnSiOKWsodCSUOYrangdarsdh*ISSSSwhm P@hrrmt
growth ismoaspmnnumd.

Convrmion of reragdertdam cmpland will incruse with dse availability of gmmtd waser for

ti#oo (USDA FOIWSSS- 1989). 10pwticuk, aamly rangdend in Teaea, ColorxJrs,New Mexico,
atKINebmska &b—r —werrad m farrsdmrd(5berirk 1981). Abeminsumat of tfreaefarms ran 1A
an dasutitiatinn if the ground water b beamdepleted. - of concern for desertiticasiin irclude
Kiowa ad Crowiey ~ in Cdordrr. IsI rftcae aeoskid lands, Ianl mnverainn to agriculture,
greairlg, Srrdwater mamgemm can cause gmundwater ovtwdreft, aelintiion of topsoil and waur.
rwlucrimr of So* w-, high soil erosion, ad detarucsionof native vegerAmt.

As with fomt babii, Sk spatial peuan and fragmmmtion of raragehd vegetation can
rs@vdy affect rutive fnm9 auf ayatmn lraldr. The 10ssof @aaakartdtubirst to a@cultmw u

qmmibfe * h der+la ~ @ bi, =P=~ly dmae Wuw large Wmiounus babirats, sad is

~~h~ in oM-growlb fomew and tbe dwciti in ita obligate apecios. The uplsnd

-h=, ~~. d~i. ~ ~w. SSvSOOShSPGITOW,eod Henalow’s SpSIMW all

declisaedby90%bemre=n rlte19soaend lm(f==end GffJ= 1983).

The irtredve use of agricsrfturd land in cutain areas of the Crcar Pfairu and Proaries pxe
additional asmsaeeso bebii through,ctdsivaimr sod tilgation pr&sices (NRC 1982). lhe use of
faatiliaaa and pesticii, kigedon and drainege, dcuble cropping and increasedfield size sII mntribure
to incrad pnlluseorIoeda and sevsrs _ on babisars. Agricultural chemicals are tosic to many
species eral cen ~vdy affect POPUI* levels, community cornpmition, sod ecnsysrenrdynemics.
(ltkr imaatsivecultivximr praa& dirdy reduce importanthedgerow and riparmsrhabitat and usually
produce &mWe Offii impeua. ‘
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mains

Widesprtd devasrAwtI of rsn@smd rarslred from uncorstmlld OvercrssisrgMwwcrt 1880 sod
1935, sod shedsmege wss emplirisd by thedrouglw yeUX of the 1930s @r$asOSS1985). The eaecmmr
of USCTaylor Grszing Act of 1934 redtscd grexirsgpswuure SsShesk. wi$hdsenlv~ of mrtge

mmegemm scieaw snd sbemoist yurs follnwisrg 1960, cottsidmble impmw=wmt nccumed in renge
vege$edost. Ho~, the USDAForesService(19S9)repnmalter21%of its ~ekende are tsifI ht
“_fmxtrry - cotrdisiors. Ilse Bureat of Lewd Msnagmem (1959) reports ther BLM rertgeleod

corsditiw is 33% goodor betser, 38% feir, ewd 13% pwr.

llse~ofpublic lxrsdgmzing ixsberedkwerhelsrd ~U=tWsod*
grszing pmniaec. Grezii - sw ieertd, sod alinaneats are inspted for use, condition, sod
corrrpliswe by the rrrsnssesoentegcrtcy; sctual ~ of tbe livestock sod ~ of
improwutears ix the rexponsibdiryof dsepmniaec. Auesnptsso reduce grazing silotrnomx in nstionai
foreststo SHOWimproveateus on lends in poor or t%irsvndidon kuscamsd mmtsoem ensonggrexiers

However, r%derelpermit bra are ordy ossefifih the me fir prim hods. Ax privet%~utds continue
rodalim inaxe+s ssareeoltoftsrban ssdsgriculturalr nwerxio%tbe$xwfll beincmsed preesoreon
public hods.

GrAng POWS the following tbmMs to rsngelend bsbitxts(Goperrii 1990):

● Competition whb unguietessod smsll batrivoru (e.g., dcscsttortoise) sod limits on tits
poptdstiwnsof frcx-roeming p.ngfrnrn ersrelope,rde dscr, elk, end bighorn shcwp.

● Trursrnission of d- (e.g., drsnrssicdick.ks in bigbonssfseq wirJsdormstic shee+

-).

● Lees of cover fir birds.

● Spredofexotks estdnnxiousweeds

● Daerdrirdnrt, Or * degdedost.

● llre Omvmioo oflswiswitbse@wueb erdpisryon-juoi~ tomseeded~ed for
m forege.

The most sevaw inqxt in terms of supporting heelthy ~yWerns end nstive fsurtss on
rmgdti ti - the b$$ Of ~% to ~% of ripsriart srees sohumestXtivities (Ghmrsrtxnd Anderson
19S6). Lossa of riperien Uem bsve Calsed the dMgermmt of hebket~t speciessod likely
will cwssesheexsiqwiort of many speciesif the lest mmsining xreJs of individud hsbite$types ere lost
(e.g., 10 species may go extinct if $bs waonwood-willow sssncixtiond~). JOh~n ( 1978)
cstimstes $hSS6% of riperixn $reas USntmueso be 10s! atsrtttallythrough wetef rrrursgcrrserwxctivity,
graxmg, sand sod gravel extraction, sod devdopmemectivitirs.

Hshitst Evsluauon 69 Grear Plsins

Gn averege, the riperien rone is onJy 2% nf a grszusgsllomsem, but it produces
forsge, sml sheratle COSUUrrM80% of their forage from theseripsrisn xreas. StreassrhOWOm
co~n m for livestock seeking succulent forsge, shade, refisble wsrer supply, an
ndcrockimese. Gnly when sxwss is Iinrirrd by steep slopessre Iivcstock sbsent from unferr

-. GWZ@ imimcfsriparien am= LrWSJIby rswrtovingvegererionssrdby mempliog. By e
,kp~ing of pieofs, width of the ripsrian wrridor, edlirrg eesshlishnrmt,end specits composit
diverei$y is ok lower irs graxod ereas. Trettrphrrg ~ soil w~ion, erwfcs :s
decreessswster qtseiity,wideJsssod ebxflowsc.bsnnds,sod physically de.stToysvegwstion (Ks

- 19W). -i decmddon --s --M IUDOff @ atx~n of dnwncut
Iowerd wsrer rabls, erd deserdfiwsiotsof the hod. It has a nxgetive irrrp&x on wildlife
leads to decline%in wiflows and nerive gmsxes. Lrrsddition, degrsdd ripxrisn areas sre more
to uplsndinpttssS healthyripsrisnareascar,filter nutuplsrddegrxlatlon. while the com
rengelertdsb improvd sisxx 19S0, riperiert ~ ere in tbeii worst historical corulition.

AMsoughthe velttee xmi timctiwnsof riperien sreas have beerswideJy and wverely
cultivation, rosd buiidisrg,mining, urbuboo n, logging, srsddamrnmgof rivers, grszisrgh=
most~xphically extensive impecss(C3txrwyesd. 1990). Inrpeas of grsxissgon ripsrisn e
the followlng:

● Lktle vegaaion to ssebilim strwndsxnk srsdstale stream
● Lowered werer rehle d xubsurke wsra storege.
. Reducedor abseorsummer flow
. Wsrm Wescrin Mmlroel d icing in winter.
● Poor hsbiter for fish sod sqtsaks.
. Poor hsbirar for wildlife,
. Reduced smosmtend quelity of forxge.

llw r@~n sod demoting of etreems ere oftrmpm’formedto COSSOOItlondiog snd
resulting in rkscimpoveriehnrrq of riperian vegemkw (Sxaro 1991). Duns andwst
significensly chenge downstream flow ~~, levels of winter flondweter, dryscason ffow
riperien-~ soif tsmieossx.DownssreemcrewsIoee ~eted reqo~, while tspetrw
sffaasdhywmer” mpmdmeukndeelt mmsnwhinrt. Naive riperiart plesux are ususll
Wlortire Sheshoreof ~irs ~ nftbe sked hydrologic regirm. For exxmple, high
xremeimekd msldsl~irr reservoirs Shw its ri~ xmf smmnss;clssngsx in she leve
drsxtic; ad tbe large wirtterkpring floods required for xlluvisl ~bals (e.g., cotm
elisssirsmai.

Hsbirar Evsduxoon . G



. . .
~ofImpusa

● f-and conversionof riparian and wcrkctd hsbisass.
● Grazing of riparisn areas.
. Water oraoagewrst impactsof diversion ~ damming on ripsrian and wetknd weds.

h is likely that certain areas will see additional converalonsto cropksrd or pasture, sod that more opm
rangeswill & fmced ad thusrestrict winter grazing by native uogukms. ~ tilgarion will likely
follow bigkserdemsraffor W-ad KJvcrselysfkt w= tabka sod $Ourtt flOW0s$mogefands. llrese
sod c4her activities wifl pose a complex of tiatal _ on Itabti of m- attd wifi require a
holistic, emsymerrr-kvel ~macb m mitigXion. - effeUa of future mm$gmtsar$and mitigationson
rqaariatr- will have dsegmstsot @x$ on wildfife and oAve ecosystembwaktb(NRC 1982).

Effectivemkigstionof kod cosrvwraionacrivisiascansoct$ed- be ~ only by avoiding
impacts on ram or twatsal Mkar ~. RareJy, if ever, is mm-n or msnpmaasionan *u*

mitigation t%rshe10ssof tbe habitms. In rfsesecases, mkkgatioou a siting issue, where mraasmcrion
aruidegdiog sctivitie$ sreltiadktarace ri’omtbebabiua ofcosscero. The bsbiuiadwquatdy
presemmdif ~1 possihk impscaacuurka are ~ ilrr. Barriog dsissolution, Gffative msosgmrent
meeaoreacmsa4beiosplememe4ftoea5um tbeprosecdott of the babiiofmomm.

Itsrhecue ofttsdque riparimor weskrsdbahii, bydmlogical aorfcmmmkmkn mncasrasre
e+eciaily impmuot. fhmwtkmor msousce~rR mXkviimquim dseuaeofaedicmsat fiftu
atrrpsarsdntbermeaoa ofimem@ogoffaii mwmimma. Road buifding sodatmaumf “impmvemeoss-
mssstoot reasdtio aftemdhydmfogii regimes. Wlteawram pkotwmistorwbeaw Irabitausre
uostable, rawmadortslaccw may have to be limited. lltese mitigtista cart be best implemented by
~rr of a regional kod-me pkrt (dsrougba coowlii couocil like * Waecfowl Flyway fhurd)
d latnlow&r H- (like the (hsserv*n Reeerve Program).

Cosavasiootoagricrdtwafkufis aaped concetstior~mrdau ., mg irrigation

powriai. - mov- to agrkdmm cm curse gtostrdwster owdraft, sahmatmn of topsoil and

W=, twdctctkn Of $tstike W-, high sOfl mktl, $td &5UWtk0 of tive vegumion. Mitigattmw

include more cooruvtive irri@ko ~ aral improved drainage systems. Soil mrraervation

td5@sesvaryfr0mw~mcomour pkowiog, swipcmftpmg, rotation of crops, mnverwon to

gr=, srtd/or Odnkmon Sifkge.

Future managementof graaing on rasrgekodawill determine wbe$frcrrange mnditiorssworsenor
msprovefrom Wlr currently degradedstate(NRC 1982). [n shepast, rasrgeausdisionhas beenestimated
by (1) forage prcdoction relative to a mythical average. and (2) productionof Iivcsmck. Recemly, some
rsngerrumagershavebegunsobasemndiuonestimateson deviationfrom an ideal range or ecological

climax. ‘I%* and other improvementsin rarsgescmrce prowde for mrssiderationof objectives beyond
Iivctsock pmducrion. For example, the widely used model of E.J. Dyksterbuis (1949) is based on
reversible and gradual motmumsy charsgeand is now viewed aa maccurase, u It does not inmrporase
rbrcsboldcommunity shifts (Jshn 1991). The problem for habmsrcomervatlon IS that the prqmmon of
rangehrd climax hshitarshas greatly decre=ed, slmikr co the case with old-growth forca~ \lrhough

there remain diaagremstmtaover proper managementmethcds. it IS anticipated tkratmore effwmve use
of emloglcal analyseaof range mnditlon will improve the management of rangeknds.

%recific methodsof mitigating grasirsgimp- on rangeknds include tbe following (Braru.on
1985): “

.
●

*
●

.

Proper

#

Proper itsremity md swat of gr=ing.
PrecsicesUwt improve livestock dksribution.
Cmstrnlof ursduirable speciesusing fire or other appropriate methods.
Lasd-astrfscemodi-n m retain soil moisture for forage production.
Ecologically bated msosgemesst,pksssfor -h site using adequatefield dssa.~

graziog sstmagementcan resmre the long-term productivity of moat rangeknds, but
obstaclesare grazing tradition. the geographicalexsmr of problem, and the differcnm Lsetwm afron-term
mws sad losrg4rrn bmefita. Successful nrsnagemmt requires Urar tradittorsal insenwve osusures co
incrwe forage be rqsfacedhv diffemm managementprxliccs. For eaample, rest-rotation grasiog can
improve rangeco, ! ?remifiedchemical useand rncchaoicslbrushremoval to impmve forage
will likely furul.. ~c Imbi-. Cenaisdy, aucceasful rmgelard mitigation requues time.
flembility, mmsmtmmt by graatm, and monitoring sod evaluation.

Improvements in dsemnditioo of riparian arms will provide shegreases propofiionsl benefit to

rangeknd integrity and furSCtkOtig. SzafO (199 I ) arguesatmngly for m overafl emspterss approachto
~ ad rmnsgermntof ripariaoarw. This iwludes the uac of refermm sites, a .mrsksd
(ecoayatw) acakewmscb, and long tksrsescale mctaiderariooa(greater than 5 years). Mmgwon muai
mmider daefollowiog factora:

● -i Jloti w- $@e$) div=aiwbld rake pmcedeme over structuraldivcraity

(~ fam sod pmcbss)= de=ipmrs of shebahii.

● Wildfife specirs ~ both on floriatic mmpmition mcf on the relationship of riparmn
U- m msimskwveusem paweam swl migratory pstkswaya.

●
~d. . .

mnbutmo of riparuo vegassivc comoumiti~ varies with mpography and dcpmds
priociily 00 devaoo.

● Floodirw and other natural disturb- ‘are imporunt to riparian systerm They
CL eu asams as distiocr and highly imegratcd pocksm within other
mssu..
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mzu.sridrifsuiM moegamm reqrsirseuniqueaokutionssothe s~iric mndii at * site (Chmey
et al. 1990). However, geaed priocipl~ imlude shefollowing:

. .
. lrscluderipariarr areas in asperstepastureswidr sepuate objaiivea and atressgiea.

● Fefsceor iswrdstock out of riperiao ereea to let veg~n raover.

● Chtrol USCtimingof graaiog (1) to keep the stock off SOWSS06ankS that are most

vsdnerable m erosion, and (2) m coincide wish the Physlologicaireds of plants.

b Provide room rest m the graaissgcyclem increase plant vigor or to mcourage more
deeiie apaies.

. Ltit grazingirrtmaity

. ~ ~m de m ahewpm ga barer animal diatrihutioo rhrottghhadmg.

● PermmmdyexcludeIivasnckfromhigh-risk and poor remvery ueas.

Mitigfin of we$kenrkaddmctsn n and degredatiin is daewsbjat of a growing literature (Kualer
ad Kentsda 1989). Reuomiosr utd miu@oo banking coocepsaare still Iw@ evalumed as effwxive
mltigatsonsaaeaaussafor direct wetJendsalterations.

Reviews’a of earv’~-~ will W this dommsosuseful if they follow the
stepsId Otasin the ilstmdusWkorl:

1. Reviithe atsmsmd weOdaofhebii insfaerwgion.

2. MaNifYshe Mii of mmun.

3. Lti the nwkvisiminvoivd with impnss m * Miua of m-

4. f)evii~srdtigaina afoltbeimpecsa.

fachreweweuntheo~ dte _ of rJaewnvrronnwsd IMP- eaassanrensm questionand
recommasd nsoditlcassomm edreme m effecuveaaa

In tilfyissg the habii of concern, dse review= should mspplemmtthe information in this
document with daaiked Iocstinod infbrssskosron the ebrrwlanceand distrbudonof hsbisesawithinthe
regionof iss-[, asbdwith anyhistoricalinfmwuwnn onsheextentsodqualiry of these hahisats. Most
important, the revicvti abowldcfrar~ti tfsehahiws in sernaaof rheit ecological valusa (e.g., use of
WOOdGdWehSSSfShy lWi@Ofy WS@fOWi).
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in mmirkii sireIiaka bteweemdvisirs sod habfi, the revwwef Muld look beyond direct
impwxs m imfirwctd aubfkeefkta, iocluding curtwdasiveimp-,insemctiveand synergistic iropm,
~d ~~ _ (e.g., effaa of fragnwmxbss on ecosYstGosintegriry d speCiSShome

rarsges).
.,.

‘ [n devising possible mitigetiom, the rwiew= should follow she’seven principles for hshitar
mnigation repmred below. The reviewer shouldalso deterrmstewhethef adequareassuranceshave ken
gives rhti shenaitigatsonaproposedwill hs completed.

1. Baseroidgadongoalsusdohjeclivss on ●kdaufx-ade Sndysis that mssaiderstksenmsfs
of the region.

#

2. Mimic natural prncuaea and promote native species

3. Protect rare and ecologically important speciesand cmssmiusniea

5. Mairrsaitr aouaurd dhmaiV of hebii and, wbue appropriate, species diversity m
promnte tfaenarrrd varissyofthear=

6. Tailor mmegemm m si~itic rnviromssmsd COndltbm and m the unique impacts
of the specisic~ing MJvity.

7. Monimr for hbii impacSaand revise mitigation plaasass neceawy

Finally, the reviewer dsorddmsssiderlie prwpmed activities and mitigasiosssin tkaewnrext of
rdevussregiorsdprogswnagods sodobjecd= (e.g., wbethu tkae nsrtmsm of Useprojecrwill be in
amrdaoce with prmsipkssset out by m@msalpksdsrg conamiasiim).

Wlsm mrssiduiog kssbii conacivb iaauM inen envirorsmmtd inspectassessmentfor the Grctu

Pfoim and Frsaiti$, she swvtier sbntdd consult tJK following orgesdzadom assd individuals for
informationon habitatimpxts ad mitigtirw:

Stats Nasral Heritage_
U.S.Fh andWifdhfeServii, RegIomlandAra M%%
smmFtieod GemeDGpum=u
Urriveswisyad Raearcb PrOgr~
H* ad Msaaarww

Patrick Borsrgeron,bgiiod Ecologist, Tbe Neture ConseWSIKy
Rohen JambseJs,Regional Aaaocke Dkector. Fish and Wildlife Erdaancesnem, U.S. Fish and

Wddlife Service
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Ilrc WdUO Rm@arde Habii Regim,WesternDams 1A Gmdrmds, Cormirw prts of 12
states.The regiooW* pmu ofT~, New Mexico,Arimoe, Califonrie,F&da, Uti, tilordo,
WYOmiO&*,MOO=L~U$d wmisii. Pastsof EPA R=@u6,8,9, A$Id10-
irtcl-. h - rnp@r$g rnq$indic&# dsebOuadw& oflbii~i ~iooardtis$at= it
mrrsprism.

lbe Western Desem ad Grasslawdeurcwrisa 11 ecoreKioas (Omesnik, 1987). Ibe rsstural

V-O irdwkd irr * ~m onmiets ofavariayof-~ (sagdmub sndwl=$grsss).
$akbu$h, gswnwood, crwoeowIsueh, bus cage, oedegme ebnrb stqpe, j~, pinyon woodlands,
bkkbusls, (heM ~ ~, ~ $ob08aebswb~, Trms-f%coeshrub$W_ (eerbu$b,
Creoeose),cbparml (mMwXdt& cwarmsb, chMdse), 8rsderdemershcs(bulm9heodcaUils). Tile Iend

u$e P$=oi$ -Y---m grazed endu$lgrsd, tii~ti$awe, Opeawoodhurds
grrr.d, SubhUmidgrnelends, semi-arid graz@ Iawde, - aul Wocdlade UrOselyunglazed, and
Croplarrdswish gruing Isrrd.
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obviousfail into five general categories:riparian babisass.weIhnds, ker$ mJsr@kxws and scrubhdmass,
mas.slarrds,sod6Jre&d lrabhs. The principalhabitatsof coocun -t at risk in the Wesrem~ws~
&dGnwkmdrare listed below.

PRINCIPAL HABITATS OF CONCERN
lNTlIEwzs22mN DtKlum AN23fW4sQ#Ws

1. Ri$wieobabii

2. Walnlde
● shallow ~ Weelede io pluviai lake bmisra
b Coldwexl eteppwill tillesimdr regions
● ealii - Wulade

3. Deeascum@sm% 80dscrubhebims
● sommsald Mojavwdwsmmmmmi&s

“ ~m
● Mltdeeatsflrubtype

. . Onsskeml.!
9 Clsixcdpsairii or ~ prairii
● Calibrnia graleie$d
● Pdoueegredaad oflhel&lbwe#t
● eodlwea “’

5.~Mkws
● ~~
: ~P~tme

~ of Arizraeamt Csliforrlia

Hwbitu Valurxd Tsw8&

-nletrelo hsr#Mcrdmribes Sk krd$ wish cIiOS&eor soil conditions unsuitable for sree

growth. Ran@nds mcmpaee nearly a billion ec (34% of lend em) in the Uniscd States, including
sorm of the world’s mossproductive reogelend (BOX 1989). Wesrem Deserrs and Gromkznrf$hstntats
treverse the ensirerange of Iitk zosrewfrom sheslpioe mmunonitiesof high mountsinsto the subcropicd
Sonoran Desert scrtrbplains ad valley of the lower Oiia and Colorado Rivers. In the Rocky Mountain
region, mngelards (iudii pioyon-juhipet mf cfuparrel-mouosairsscrub forests) comprise about 336
million SC. Segebmshalone conwiar$esshesecondlargest habieettype m Uniscd Stateswish 105 million
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=. while OdaE Maik iaaddr SoutkswawmS&ubmpp, deawt shrub, rnmsmmrgmahoda, Smunmin
nsedows, doamegrmekeoda,end pfeinsgrmakerrda. Rarigdaoda in the Pecitie Sratwatorel 6S roiihoa ec
Wltb23 mifliorr z in gramlsod sml 45 aaillhst x in aktrublend(USDA For=t .%vii 1989).

By tba begii of dw 20rb cermry tkteAswwii rangew- generally overgresed ad dqlemd.
Sevae drort#ta elan mdbutad to tbe detarihericm of rasrgdarwl. Tlse rnejoriry of rwsgelsrmlis in the
West, wlsexetiti in-ktave Mmimw-4% intbe RsackyMountainsartd5%isrtheP=iftcS-
(USDA Fod =i 1989). ~tiIou@ fite tntd eree Of mat#Md hat rmtaimd deth’dy colM8s5t,the
conditionof Ibe remge~ km VmiwdCwekdmebly Wilb mra@doo by Iiveemck for forage wtd
Olberfectora. mahaep, mdwildboramm dbettroebwe Mtttribute dtoredum dforagearrdto
chatsgmiw~ . .~ontbetnajody ofu.s. ~. Mmyrtaive preirietypbwa

~ldlo-.r-sor~-=krafa. - d fife ~sFSSiOtl ttWC SiiOWed brush
apeciadto~~0ftbg?amf0fG2G SpeCimOtt~OdflbO GCCftbe SOUtbwmt (National
Aaaociatiorsof~ ‘ Dkaricm 1979), rae@wlY _ bkk b. pm-m. sageWOUSG.
rmskardbobtitpif, ~oottbmo epfomdofdcott. Attbeeame dote, range rmoagesrswtrtivities
(sucbeap~reamvel, oxodcapeckmp&mkose,pddml141d-@-o ~
Wwmwemxvdklmmdhb beveawwlfe cooumoitycmrpxitiora md critical
wiDwYwti wkldt50gdmM. lhebe80fgrm81md bebkultm bmareepooaible fbrdmhnmiomeny
bird poptdetiou.

Nodueexiu mtke~of areslclteoga, buttlae rmgeofpinyort-juoiper hmcertakdy
iwxemwi sietm vqreaiq, fire~endchroatedraogm. Projections~=amtdtofo
forrJse m.xt50ywm ~fhmrangdd arwwwklliswmme by7atskllinrt =irttbe Rocky Mouramirsa
asad3nrilliow wiwti Pmktih M ●rmrrisof Coeavmekmof egrictdtssrallards through dse
Conservmioo Rmmw Prwgrm (USDA ForewtSmvii 1989), However, even wkteredtwrehave hem
isrc~irtti~ti~ofti ~bmbeevmdydegrdd llwsneprityof

r-~ ~d-ofl-md Ma4memlmda iaiofairtoPonrcoodirionLJoY=19s9).
laldlellweamem,~csldMom ~~kw-tis2%~x 29%sotrd,42% fair,
aod26%poot (wtimd AJkmsfh19a9).

About S4% of nsammal apwciaeerai 74% of SViSO~im are LWOCiatedwirA rangeland

=Wo=_=ia~ofti ywar, end3g%of slaenmim”sti%=ti assd58%oftIse
~iki em ~ in tfra rwfmively arid rengdmd ecoayatmrra(Fklter end Hoekarra 1989).
B*onlW~,ti~~of~A~sp~~a~ ia6.1 forthe
Western Lkserrs urad Grrrsakonds,dw bighme in IIW h. AMsmtgb rssoarof the value pked on
rangelandhahii centers on tbe great end shrubvegetationmissing underdi- climatic conditions.
and the grsairtg fauna they suppm, many other values such as reclusive reptile species and the
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chawreristic crypmgwssiccrustsof the deserrare bahsgrecogrsssed.Perhapsmost msportantare rlparmn
are4a where the juxtaposition of terrestrial and wetlard or aquaric systems enhances the value of the
babieat. ..

#

Phryon-Juniperwoodlandis a widdy dktributed vegetationrype tharsuppta mule deer, nauuntaan
lion, coyote, Macar, jackrabbit. and rsuroemusbirds. Pirsyon-wondl~ has invaded grassland areas
owing to Ikk of fue, aewdspred by livestock, overgraairtg end reducd mretperition horn grauea, and
~“ifta in climere @mnson ]9S5). Woodlmd invasionof blg aegebrssdsh= occurred snoreslowly, usually
where pinyon-juniper is ofmn adje to sagebrL@son thediamctiirra of westensbatins 8nd nv-utnrama
Fire managessrasrin now being used to encourage the reesmtrlidtrramtof natural vegerauon and nanvc
dnwrairy in these areas.

In Ariine sodCalifornia, cheparrel vegaatiora coatim of deme smnda of evwgreen shrubby
vegtiors. lo Cdiforoia, rkwapsrae~ uodcmtoryof cbsparrdia lessaffectedby liveaWk
grezirrgthsngmslmds, bsstaliesakbaceow speciesbeve Iawdy replacednativepmmniaisin borks
s- -n 1985). Areu in Arizona with bigb grins wwe convertml to dense chaparral wirh
irtsestaivegrazing following rstineraipmapdrrg in I ~, other cheperd in the Sierra Neveda IS a ‘
aubclitrraxof forest srsaintaisredby frequmt fires. Tlais habitst providea watershed protection and critical
habitat for the California condor.

Mouotairr grasslandsprovide critical winter range for blg game. These mnumain meadows are
amsitive to sbuae, 8s aorm am ktsoyed by roads end camping w well aa grazing. Desert grasslands
coruisr of blue sod black grmta grmaes end inveding abrubareaultirrgfrom imremed hveamck grazing,
climatic chertge, incmmal COratpmitionarwnogplmt species, rabbii ad rodents. end fsm conrrol. TJaey

WaPrt Pfo-m ~ ~1~ ~.

The mixed prairii or aho~ pti isaub~todrought,grasshopperarsdjackmbhir attack,
eml ~ invasion. Nmive ~ are mtamrMIiogin their =iatertm to grtirag (perhapsdeveloped
itt~m~bybii)d kmvealaown~leirttpmvmt iocureiraereu.

NowkeeJae iaadw Watbmdserrmkve vegaakm bem W eomplemiy replaced 8s in the 30-
rtriIhnar-ecemmr of gmelawh in Calitktrnia (BCMSOO19s5). Nativepereausiakswere largely replaced by

intrndrscul Mwiiamraoem eomela by Pse Igtlls, so thee now less daan 5% of the currem species are

~. -flriibm~ ~~ to pmt overgraaiog or pedrepaftre. Moat of the open grzsaiaorfm
the SacrmraRO ad Ssn Jcqritt Veliwya is now cultivti or in urban or industrial use. Adjacent graw-
woodlaatdend chepemi em gread by Iivcstock.

llse Paiouaegrm.slamfof dseNorthwest is dominatedby blueburachwhmrgress on 12 milllon ha
of the Columbia Bssiraprovince of Dregon, Wasfristgeoss,and Momwaa. Because few ungulates were
present before the imrodtaaion of doemttic stock, native grass specieswere not rcsisten!to grazing and
were strongly unpsctd by livestock grszissgend the mvawon of Medirerraw=m annuals(Bramon 1985)
The most fertile areu have been cultivated, including sonredrier lands now itiigared, Grazing u now
much reduced in the Pakouaegrassland, and some improvement in range condiuonabaa occurred
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- Wmd CbaDgaof Sotrrbwessemammkartgrasslaod toahrublaod iaooeofthagraacar
mrodir3cadonsof wguaionon wuran raogdaods. Cirad causer include exc+sive w by domesticstock
aud the reduction of range rlres; tha 10ssof topsnif may prcvuat aver rcatormg the original grasslands
(BrsrraorI1985). Gvcr Uselast 100 Y-, ~ire, crwxore bush, arrdtarbwahkuvecxpaodadro cow
rfscWstircrartga.

Four mrapr dsscrranccarritsthe waassanUariredSraca: sha Sooorara,Mojave, Cbihtuhuart, ad
Grat Basin Dwsafa. Among - Mkats, tba dme$r ripariarr asai palm -is bsbitats support the
grasc4toumber and*itiewofbd apwciea(NlayeXand ~ 1988). The Sorsnrarrand Mojwe
Des8rra, istpartiadar, suppnrsuwsrdfslamaad aarimal~tbuatwthrcaaA by incmwad
batrrsanmxiviti in tbaac rwgions. H - typa of tba Gawathim astfpofl rnofwkr, proogbnna,
COYO%COII- ~, d f~ ~. Hc4 - shrublawls support deaart mule dewr, csrhred
m. aow40P%SSMJdaa’t bighorm~.

Bothkse8sed raiofallirrdsiacwrmuyaoddTwuaofgra7.@ havcimpaawd tbceA-lciyspWad
woody piaoraaud cacti oftbcsoaoraa DasU-t, iocldw~ cuaaioo ofre+wodtmimtirraaguaro caarJa.
llaa Mojavct2wsert ia*~froM offrow6vebii, wbkb-tdi rrdras=aatiosroftba
aoouaIBarsrowtovq mommoaa (naewnbin@oo Peat 1990). Daasasflabiua irrgarsmiauppOrr

maoYPoPuf-of@A~ Sfmciaa, irrchrdistgdtcds=ttorroiac. Uoiqua
gawnmP&logicai r=ur=aWb *--d thautdl aalIflm araaiao fscii Usreaafrml
rwcreariorraiactivity, air pouuriort, aod Wau Wbhdrawal (l-am== 1991).

neaagebmbbabisasypciatmruaully~ todraragwwhd. Maoybtrrrchgrasssa
intbcaa@smab~kk Niasancw, arsddrmhiiraapomwbaabwsarira Sbuowirlg(l)animswase
irsnativaahntba-ifofbawwaiag, O)~iO~d~.~ O)*o~nof~~
byaliwo aarsrmiwedaadqtedmbaavy ~. Ahiatory ofgnz@aod cultivaioobM kdto
Samdmam ardrakamar bytigraaaaa, ~ycheugma. Miiirscludes bwmisrgof
amralabWia wffacaiveostlywbsmtharwisaufkWam armslpracipik. Tlwatrax=a ofc&rgrnabss
fmWrmadshe~~ “ ofexoticdrwkwr pmr&lgemsf aupponarha majorkyofwildb
dbwrroberda. -flreaagabmd typeaalsoraasw Crcwwa,ProWhom, d*ti. Itialikdy
Sbatdrw origiod awgahsh frabhm catmel bwrassrwd toprbsinc casditiomeveowirb resstovalof
domMricaoimala (Rmlaoa19gs).

lheaakdaaaatahrtrb typaiaoftus diadrtmabadade aorsc~ofita aparsevegasainn arrd
uartallywiddy sfrac=dalambawida~ytmud=atmy of~~ti Ingenerai.wberwthera
issrsumkamry (aucbaabftiasgw), hi Owgming baarwdatmd g:. pmti shrub
gmwlbaod iovaaiM bytlreewotica Isdogaoaamf Ruaaiirbii.

Riparian areas in the Wut mnuitute peshapathe region’s moat imponsm habitat type. Although
rfawyrepresent ordy 2% to 4% of tha land area in the UtaitaiSrares,thwyde up 80% of the wildlife
haMtat. It h= b dcnamsti thatmoatendmged spccisarwquireriparmnarrx (Johnson1989).
Marry rworropical migraratsalso rwly on wesrcm ripariarsareas as critical matingsites. The value of
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ripariaas habitat cxrcds at least 0.25 miles into xljacerrt areas and earssuppmt a denairy of pairs of
breedirsgbti up to l,OIXt PCS100 ~ (Cuotbus and Johnson 1975).

Ripariatr areas provide habitat fir mot-c apcica of birds tbasr all other wcauro rangelarrd
vcgcution rypeamrssbird (Chancy u al. 1990). Within rIM Great Basin of aourbeawem Oregon aM in
smsrbeasrerrrWyoming, more duo 75% of tcrrcsmial wildlife s~ies depend on ripariarr systems. In
Arizona and New Mexico, 80% of ail vwtetrraws usc them for at last hdf of their life cycle arsdmnre
than 40% of tba s~ics are rurally dcpmdcm on riparian WCJS. Although riparian wear cover lessthan
I % of rbs West, they also wav-c imporraoarxmayaresrrrimcriina (Gill is 1991). They keep watersheds
healthy by storing and rdcuirtg wsow rlorn apristg mooff of sMWr@t and summerstormsand by
providiogwateringItol= for wildfifa as well as rsrke. llsey titer awdissscmarrdasd ffoodplam

dwvelofmtraw,iOSPSWVaf%XdW5ef faamdoo and groundwatu recharge, dcvclop plant root mksea tbar
srabilizc amamba&, dwvwloprhaond rhar~iarica rhar provide appropriate habitat for fish, ad
supportgrwaa biodivwraity.

~e Iinear nature of ripariao areascontributesto thcii VahJC(~SY M ~- 1991). RWW V~leYS
connect mnrsrantItcdwatera with Iowlard Irabik, sod provide fur the transfer of warer, ❑ucrierrrs.
awdimmt, parriadate organic ~, arsdnrgaoiaros. Riparian areastrarssfsxthesemareriais Iarerally onto
floodplains ad - cooq-slwxmosaics of laodhsn sod Isc.taugatmrra wcoaystema. Wildlife urilti
ripariarr m fix food, COW, resting, sod rwariragof ywsrrrg. ~Iaa babitassarc frcquentfy used by
wildlife as tigrarion rota- (llsomM c1 al. 1978). l’ltc grwwr bwtcmgeaaityof vegesatiorrin unahcrwd
riparim babii ~ dre available acologicd niches A kreases dsemssnberofspaicadraruir bs
supported.

Of dsc 175 million ac of floodplainsalongstrcuoaandriw=inthemrrterrrainouaUnited States.
20% arw COSUW to ba rsogdard (Jobwaoo1978). Valley trenching arming usdss 1880s rrsulted m
tfse10ssof mamyripwian roadowa Uwougbmassive dsset ml rill erosion. The iowodrwsionad spread
Ofaalrcadar, orumariak, beaorecoaamna isrmoar ddnagws iotbesoudrwcat aricr 192). Sakedar
diapl~ ~ve vegemtbn wpowwhid amiss apaia dspead; N rsdracu the divemity of native shrubs
artdantortwooda adtrasraptil ar’geeofww. Atrmqrrstn isuwasa water yields by ralucrion
of ~yta (asscb= aakmdar) ~ id- MOS plOWS, dOZU blades,VSriOWSOSOw~ SOd
-.d~miog. ‘Theaw~ bavarfecfiwadsignirkady in recwatyearsas.eresult
Ofconms’nsaboutrbeireffiacy aodarv”~ w.

Johnson(1978) adrsawa drarordy 10% of tba original ripsrian babitarin UnitedStaresremairm
sodthat6% is 10ssamaually.Major’ Icwcs rwaulrcdfrom draioage for conversion to agriculture; other
utsawsirdrulacharrrdti for raav~rr artdhood awrtrol, floodiog urssaf by dam cotrarmcrion,and
sbenion of asmrsdlow forinigmion;AJtmSiOOSioclrrdagrazing,timbsrii, madcooatmcnon, mining,
and othu impacrs. fn _ 95% of dscwoody riparian frabiratk & lost or dwgradcdsince prc-
acttJwwutt. fatUrals, awttlcarEMpattuns saw ripariaararcu convenal to r%rttrlarrd,frequently hay fields
lltey conrimscto ba dsratencd by water managwrrcrrtactivi~, grazing, ssmdasrdgravel exrractlon. and
dcvr.loprrmt tivitiss.
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lb following saiviti result irs be major isnpwxs On hahats of comern m the Wefrcm
Grrasslarsdlsad De$e?u.

Specific ~ WdOd p50bkEt ~ idmtifiaf by Tii (1984) id~ tbGfOliOWiOg:

● EmUrim? Wetlawlsof SbeUs. Coasml Z.wX.
● Wcstcrrsripriasr walards.

llsc water am inWarm CrSUskmdsand Desefrs ispiedly redcred to large balks of wmtw
such as she Orat Selt h (orx+bird of sII wma in sM. region), usd she uppa MissourL Snake, and
Colorxfo Riw Sy-srms.

llte WessemDams and Grorskwds bm suffered exteosive ~sr utd 104sof rusgelands
rbrossgbcoowrsion to croplami; urfr8rsexpansion,doossuicand feral e@ac mmpaidosr with indigcmus
Pc$lulainsbsforrangemsourcu; --pf=$=~tid=” rmrdmion ofsbrubspaciesro

~,~m mUgsmmt euivisie% irrcludiirbE wssof Mbiddee drbrsexclsrlion ofrrmsrml
inhabii (U.S. Fomr ~ 19S9). Otba KXiVti ~ _ mtgchd$ ir$dude _
~waw-wa-w-qb,-q,dtiwti~~
as~fbrwssted@osal.

Forexamqie.i nCsiisbrrsiar rmmduo17miflionx ofomsral ~ibavcbcea lsmtdsrougb
conversiontourbmaod~leatf, iadudingoearfy 9fJ%ofr@#rims Msit8$intlse C80trll why
(Cdifornh DFFP19SS). Major Uids8tsevc bst~~itrtbebt 30 Pirsclu&

~d--. l%emeof StmArds for SrazingdeordU ioMiln8sd
fmpmmon, includiiexsY4sive srIrfam soile4uoioo oonearfy 25%ofweswnmn#msds.

o-os+-=w-=l=tily~- ~ rhugbow drr.region. For

e~e. owgramg Mdphmsmpbyrc cooo-olmdasroyii ripldeaw%euion in Ariisu srtd New
Mexico. Wu dk’siom io b Ceerrnl Valley md eleewbe baveamd +loss=ofripwianand
Wularrd lsabiiatrd ar’emuibmog m rim M- of w-l aiostgb hit% Flyway.

Ramatiord useof off-road vdsiclsad military ~vela am alsodcg’rding arid eaviromnessrs
such as rbe Mojtw. By one cakulti, more dun ● Imlf roiilioo w isavebscmdisoubed by motor
vehicles in California ((Xi_ DFFP 1988). Fragile coasraldsrrtcIsabii be alsob damagedand
eliminard by devdoprssmt, recreation, and irrtmducedspaies.
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Todatc, dIcrsroaskikesoils widsiotbc Wesem Gmdrmds d Lkerts hevr bwm Corrvers

tocroPhnds;dtssessmcas= shevehil ysuPPmmddre%==$ lbmdawc of wh-iife (MsY= an
Laudardsye? 1988). In Uldii, Urb89 dmlop=u has Ircwaa major scurcc of rargehnd conversion
rcacbiogdseItii urban dnssii a * akvXiwm with the rrs8priryof cities of 10,000 in populatio

ncuQYi4- timrsafyinSmssl=dor* Wgaadon.

U-~ ~ ~ino ftavc convemd large uws aroursdthe Los Angdcs rrwuopoliu

am. In dditiorr, sorsmof Cdiforni8’s _ growing arrs arc in rural counties, isrcludi~ thosewit
signifiurrt rengc rarmrcu. Rqii growlb from dseSsmbdtmsgratiorris now occurring arouwdLas Vega
and other daerr cities. In the&s Vegss am, the expansionof housingdevelopment has been facilirarc
bylandrrdes witbrbc Buremsof Luel Manap=m. RIpariasrH in parucuiarare underheav
pressurefrom &dopmem in New Mexico, Arimrse,andNevada. pressureupnrrshelandandloc

u socomersopenspaceroresidential,corrunrrcid,sodindustrialusestoacconrmodarcgrOwgovtmrnur

HehJs Evaluation 82 Western Rangeland



h=kti, dwiflcnerime ~GedW-Wb prrpul*n grwwtbisrOOSS
promtrrsced.

Conversion of rsrtgelards m c&lend will iocrmse with the aveihbility of gmuod weter br

irrigerion (USDA F- Servii 19S9). For exesrsple.sandy rsogefend in Texes, Colorsdo, New
Mexico, end Nebreshlws shearfybeelrmevrmed to fersrderd (Sberii 1981). AbertdorrrrKsMof these
fsrsrsscersled todesatitlcatiors if the grorsml wxhesbeendeplemd. Areas ofcorrcem for
rkedkatiorr include the ClreMs Phenieg Unit in Idaho, + Sao JmqsrirsBesioitsCsiifiwrti& sheGii&
SantaCnu, end See PedroRiW Mii in Arimu end the Sooorm end Chibuebuenfkcds in
Soudr-t. hr * arid d smderid Iesds, led mnversiswr rsr xgrimrftsrre, graairsg, and wxter
menegeasmt CM cmrsegrouodw- ovsdrafi, saikssidtrn of mpsoif end waer, reduction of surfece
W-, high SOiiemeion, d &tsUOOW‘ ofnukve VegeUim. frri@neatr elenbeve edverseiropecss
Onreegehwk wbeepnor dreimgelesds rowtioggwderees.

As with foreet bebirm, she #al pewemt etd f~tism of reogeisrd vegcutinn cars
negerivefy afkcr nxsive fmms end ecosystem lsealrh. Ilse 10ssof graded IreMer to egriatlosre is
responsible hx shedecline in preirie bfi, eepecidy those reqrriritsg1- cosukmu Irebbs, end is
xsrxlogousto the rdtrctinn in old~wlh fbrars ad ifsobligue~. llse uplendturdpii, bobolink,
dickcissd, ~ sperrow. sevutdr sperrow, erd Hrxulow’s sperrow ell decfieed by 90% betwm
the 1950s and Im (Greber esui(Hser 19s3).

nseittresnive ssseofe@dsuedlestd incerrein ereesofdse weseem GwsArds and Daerrs
pmcs additional strase5 to Iubii throughculrivmioe end irrigainn precricee (NRC 19S2). Tlse use of
ferrifi.masemlpmrfci&, krri@mesul _,&srblecroppktrg, erd irmwesd rldd ** ell coosritntte

toirrcreased phrsemlnedsertd~ isqteussrst’bebii. AgTicufmrelchcasid arernxicsomeey
Speciesendartrtegmivdye ffecrpnptdainwl evels, Wmmwmby~ti, end ecueystemdyemrirs,
frrremive ctdtivainrs~(e. g.,mtmesgrimbe indmems) usuelly prodwcweevere offsite impecrs.

w- dewtdon nfmrgelmdrewnktdfromummroudoverghq Mweur 1ss0 d
1935,d sbe~ Wa rddtfdyerqtlffied byrbedro4rtyeus oftbel9n(Brmsoolw. The
eaemear ofdte Teyh Greziug Acr of1934eeduced geeeiagprewmrex dra rim. Warhe

xdv~of—~ Icie4redrbemoieryeae felfnwing 1960. cneeidersbk@mvemmr
Omrrredinrenge -. ~, the USDA ~ Sesvii (1989) rwpnrrs21 % of is reegeleods
W= trill m “~ “Wwdii. lllemrrwmrofhsd~ (1989) reports b rmgelesrd
cosrdiiia33% gondor-, 38%feir,end13%poor.

~erui~tsm hismrkellyreeuludknwverede@erintt end
flmdingof rmgehde. Umkeii Mrd~ chew= includerepleomreor

ceussmphic
of gmsslxrsdwith

craisnre busbiodse arid StrtsIb~rqrk~ of tive pemmiel buncfsgrsssesby Medirerrerrmtt
mrtuels in Calitbrnie grnslersds; end amverskne oftivevegeuth irstbc Gresr Betiiro snartifscisl
belarrceof ~ ewdsbmbs. MMY rAnstel fnreet Ieodt rmw comsistdifferear rmgelutd contmunities
(e.g., irrvesionby Umhjuniper into gress-ehrsdsXMI repl~ of gre&scsby blg Sagebrush).
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Themmgerma of public lard grszisrgis sberedLrerwen the lad mrmagememegerscyend the
grering permhue. Gru.ing pemtirs are issued sod xilotrnenss iospectuf for use, uwsdition, end
mmplimce by SISC~ Sgeacy; Umef mmagmwm of she Iivessmk end mshunmw of
isnpmvumrts is the mpornibility of the pessrrioee. Aoesnprsso reduce gwaog akmssasssin rsertosssl
kmeersm allow irepm~ on lends in poor or fair mmfition has _ reeeormeotsmnog grssiers.
Howeva, fderel permit k ere nrdy oreftftb the rme for private lands. As the scruge of privae
graulsrsdscontinuesm deciirE with trrbeoend egrrcuimrsl conversion, there will be increasedprsesure
on publk ISSKIS.

.’ Gresieg posesthe rbiiowmgtbreersm rengefendlrahars (cc&perrsder 1990):

● Caspetition wish rsoguJm d srrsellftedvnres (e.g., deeerrrortosse)sndIomtsonthe
pc@etsmssof ~ pmrsghnrrsasrteio~, msdedeer. elk, and blghom sheep

. Treosmission of diseue (e.g., dr~ic dieb~ks in bighorn sheep wlrb do~t!c sheep
gruing).

9 Loss of cova for buds.

● spS’S’Aof exsrria XrKJnoxious Wds.

. Dcsersificaion, or serious degrdetisws.

● The cnnvesxioo of lards with s@msslr end pioyon-juoipa m reseeded gmsissrd for
mom tlmge.

lltemost~~in~of supporting lseehby~ywremsd tive fsu~on

~~~tibnf~% m~%ofxm mh~tiv-(-~~n
19s6).bssreofriperim ereeshevee thecdmgmwm of Iubires+padenr sprxietsuch55*
LeesrBell’svisal end likdy will q dre emkrpah ofroaey speciaifshelesr mmisdegsr~of
iedivisfuel ryp em Irter (e.g., 10 speck my beCQIIWezriecr if the corroowond-wiilow association

d-). Jdtmnn(197S)~ sba6%nfr@erienerexs comirureem belosreatsudly. Historical
krssesimweeincfrr6c9S%nf ripdmktebii inrktchmtOauO Vellq of Celitlwnie, 95% in Arimtra.
aod90m95% i5trbeR0cky Mnsmuim Regii. lo Uti .~~=wemmnvti
mfert5d5ml,tiY*ridtJ5. Tbeyr0e6mersrbe~ by WMCt
Weziec,sersderrdgrevef ~,* ~ ~vik.

~t ~viw.

Grezittg it so ubiiitstus io riperii -ystenrs of the Soutbweettbet oofy a few ungrard sues
exist (Szaro 1991). CM ~, tbe riperiee zone is only 2% of a gmairsgellosrstem,but it prorhsms20%
Ofrheforege, lsrdsfrecdecosreum 90% of their fnrege from dsseeriperim m. Srreurt borsomsere
IutUfei ~n _ h Iivatnck ~ succulent forege, sbde, reliebie water supply. and
favoretde osicmclti. Goly when ~ is limited by steepslopeeere li~k ebaentfrom unfenced

ripemrt ereas. Greziog impecrs riperiee areas krh by removsog vegetation snd by rrempling. By

eksissg she specieg of plersu, width of the riparien corridor, reediiog esteblishsnmt, sod speaer

~Wsit~n. fforkt~ diversity is often Iowa in grad areas. Trarrrpling increases soil bmpacnon.
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emrfaumdunks. dmeesee Waa quality, Widars sod Sbdlowx dunrsds, endphysically desrmys
Vegeuion(KarJfmend KrWgu 19s4). ftiprim IJG@xion Uus= d- runoffendSmsiLsrs,
dowstmtsmankrk, fowd werer SAMU, sod rhemiricssion of the lwsd. It h= ●sregetiveirqect 0ss
wifdlife habti ad keds sodeclines in willows and nesiveSS-. In tiition. des?ti rip8rii ueas
sre more suec+4W souplamf @rurs es beakdsyripsrissrU* cm tifta out uplsrtddogmMOm Wbiie
the moditiost of ell rartgdemls bes improved sinct .19S0, riparim areM wc in their worst biiicd
mnditinn.

MQtivdwdtimof*m-wkw-Yd-Y -by
cultivstiort, rod buitdirtg,Mitd4t, ~ ,loggirsg, end-of rivsm, sreziruhes uos4dttre

moageogmpbicdly exsmdw-(~ad. lw). Impactsofgrezingon ripsrimsr’ealinclk
shefollowing:

. LlrrJeVegewionso SrAiiizeStrehmk sod Sbde strum.
● Lewd w= Idrlc erd Wbsurke WeserSrorege.
● RdtKedorebeesu~ flow.
9 wernrw—istsurnoM Utdicingiowirsser.
. Poorbebiifnrfisbendeq-i=.
. Pmr IsAdi for wildfife.
● Reducederrsamt erd qrrdity of ftmge.

llmre@esioo estdderomiW ofetreMre eseofWr~m-wwd tilsstd,
*@hti.

~ of riperh ~ (Szertt 1991). Darns utd w- diversion

~m-Y -W doWMuMmftowr@meS,Iuds of Wisstaficrodwma, dry—soawmfkrwraes, srtd

ripuim-sone Soil moisture. Dowmuwnare#e k4epb+dsdd
effeaed bywmw@mndmeU

~tik~er==m
end edt ecmnmstetirsn. Nxive riparim p- are rrsudly unable so

asloni?a the sbnseof raes’voirs ~ of Usealkred hytfSOk@Kre@m. For e.xsr@e, high wera levels

sre~ nrudrtortguin Nervoire rkuninrivas erd Stream& Cbgeein shelevd are more

drsstic; erd tkte ~ wimdeprisrg Iltrods requird for shrvid eeedbds (e.g., cotmrswood)ere
ehmin&d.

The characte?i.stiesof ripsrisrsar= thstetmectwildlife md livestockslsaatrrwr hunrsnrecreation
suchasbirdwatchiog, hiking, fishing, cemping, hunting, t.rspping,picnickhg, flostistg,bossing,snd river
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KIM@(~ WSIIJohnson1975).llseeesaivitiee are increasingss Iersureiisne. persortsIOKOrrw,
mobiiity, d pofhrsionlevels ~ in Sbews8ran UrsisafSssrcs.ThisWlflpleccevengrmserStrm
Orlrheeeremmdstrueedemeyaems. .“

?

lle large ntrmba of mikirarySTsiningsreasInured in the Werrcm GromfurwisorrdLkcrrs results
iStMSjOl iSOpX#SOn -id IeOd estvirorusmlts. BOtfsa redualon in veg~ive ground cover W ~mg~
in speciee mrsrposision rasrdt horn trecked vdtide tivity ad troop messaIvers(Diersissga al. 1992),
‘l’here is ● mejor sbifs fmsrt ~ werro-sason grins (blue gmnss) so invwJusgamrusl mnl-suum
gressesfollowistsd“~ by U* vetricb. This ecsivirycm SISOreducedensitiesof sbrutsi. u-,
ssrdmcculatt pleas; the 10ssof juniper can exceed its sbifity to regrow.

nre ~ of tr&riMx requires considermiostof mitigations for the major aivitise
impemhg Mii of ~. In the Wcwm Deserts ssrsdGmsdurs&, the prissserybabirar inspectssre
causedby Sbefollowing:

● Gmii of ripsrian mess.
● t-and mnvadon of riparim srd wsdemdbebirars.
● Urtrersmstversion of ken end shrublmd hsbirets.
. Missing_ on srid lands,
● w-~ X of diw=ion - dammmg on ripsriarr sod werJmd uwss

It islikelydsmm-rein_ wiflseewJdii conversionssocrnplamlorpeesure,mdthatrm ~pen
r- w~lbe= ~ SbtSS- W* X byOetiveu@-. ~ irrigaioowillIikdy
fallowhig& &nerd for wmefend~y effectw- tableeendstmm flow onrssrgdutds.llr~
ersdtiatividm wiflpcweammpku ofinswrdmuf cfkssonbebdofmm srdwiJl requirea
~*.~-~miri@on. ~-Offi- SmmgamU endmitigatingon
ri--wilibevedtegremeer~on Wildfifemdnesiveemsyaembedtb(rmtc 19U2).

fmsifu

F- ~t of ~ on nstgdds wiiI ~ wttatsa range coditiom wo~ O,
&~~~Ye-(NRC19S2). lrsthk~renge condiriotsbssheenedmared
by (1) fbrage pmducsh rdmkve so●srryUsicd~, end (2) production of liv~k. Recerrrfy,some

- ~ ~ ~ SO- ~ cnndhioston devisrion from sn irked rmge or emlogicd
Ctirnu. Tltiissdti” ~ io feoge scieme provide for consideredntsof ohjdvrs beyond
Iiveetock pmduchn. Fnr exau@e, fbe widely ued modd of E.J. Dyksterhuis (1949) is hmed on
reversible d gs-dud mmmmity dserrgeSSKJis stow viewaf u immurme. ss it does not inmrporstc
thrwdsoldmmtmdty sbii (Jdtn 1991). llte problem fur hebirermmer-vaion is that the proporuon of
rsngdsnd cfisusx bebii bm gredy dmeuaf, sistsihrto the csse with old-growth forest. Alshough
there remsin d~ o~ Pt’W= mmegemmt rnerhods,more effecsive use of ecological analyses

of rsnge mndirion will 1ikd y irrsproverhe msnsgemenlof rsngelarsds.
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Spaific toaboda of dtigadq graaing imp- on reogeianda include she following (Brasrson
1985):

. Roper intensity aI .dn of graziog.

. Racricea rJsatimprcve livestock diatrhtinn,
● Gmtrol of undesirable spa~ using fire or other epproprnre mcckrods.
. Latrd-aurke rnoditlation to retain soil cooiasurefor forage pmduccion.
. Ecologically M mmganmt plans tbr eub ?ite using dequate rield dsta.

Proper graaingmmgemms utt reetore the long-term pmdocsivity of moat rsngelands. but
obswlea scc gc~ tditiott, geo~id ~ Of pCObieM, ~ dte difhsscC betWCUl ShOlt+3SSSI

costs Srtd Iong-tesm berEk%& Euxamid mamgmmr requires dret traditional intensive measures to
i— fcrragabe rqskad by diffesesx~ p-. For example, rest-rntminngrazing can

iropmve rangeconditions,while -Ifial chmricd usead mechamd brushrwnoval coimpmve forage

wifllikdy furdwdegrnk range hdrii. lnddition, tlrecettbeusdaaa rnesragesncntcooltoremrn
pinyon-juni~ areas COtheir previous aavantrdt condition. As a rule, ccrnverainncn cattkefrom sheep
requirestrsom~ aaucsleuse bnssotrdamimore inresrdythan aheq. Therefore, aunsrnercatslc
uscof deeealrangesin b tii~. S~ful rartgelactdmitigation require rinse,fleaibdity, ‘
Commitscsantbygnzieca, aui sodming and evaittaion.

e~fititi~ofe mwtilpmvti ti~p~tid=tm
rasrgelandkgrityentf~. 71ie Ekmmtof Laod~ (BLM) has plma for reerortttg

180,000 aucacnmikaswithii270ctsillion ecof BLM iarsdato impmvetbefsmion@ andatasuaof23.7
mdllon SCof np~wesleod Syaemam tsrsurkoamJa forpm@csing wXemheda, rutoring waw quality,

and erdrancmgcondmonsfir ciah, wildlife, li~, and outdoor mcreason (Jabct1991).

Szato(1991) arguesSrnntglyfor Srloverallaueyasesoapproachto raaeucb ad Mamgemmtof
nparian areea. This itrludes dse use of ~ s-, a w&rahd (ecoa~) sale apptodr, and
long Ciroescale costs’~@SSR=~5YGW@ M-ofCm~-ienef=$~ld
consider the follnwing *:

8 Ripariectflorieticfpletts~) divasrtysksossldcakepmcsdmceovw acrucsuraldwcrauy
(vagcuionlaycrsaraiP&hes)as dae@mraofshehabm.

● WiJdlife apecieedepesrdbotb00 fbiatic composition awl on the relacinnahipof riparian
a’eeato ectimalorovesoew~aod migmorypdswqs.

. Ilse dismhtim of r@eri&l Vegeuive cammunisisavarisa widt topographyand depmds
primipally on devti.

. mdiStSSOdOdt@tid~ are unporcam co ripermn systems Tlrey

cocsuibttte to tbekr eUUS u diatkt atuJ higbfy integratedpockes widsin other
Commuoisk

Successfulriparian ntmegermnt requires unique sohrtiotssto shespecific condition at each sire (Chancy
esd. 19%)). However, g- p~lpi= idude the fdowing:
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. bschsderiperian areas in separatepaacureswnh aeparsceobJectivraand strategies

. Fenceor herdstockourof nparian areas cn let vegeution remver

● Contrni the timing of grasing (1) to keep the stock off scmrmbanks rlrey are most

vulnerable co ernaion, snd (2) m coincide with she physiological needs of plants.

● Rovide more mat to the grazing cycle co increase plant vigor or enmurage mnre
desirable species.

.’ .
● Litnit grazing intemicy.

● Change from cattle SDab~ coget betseranirrrd distributing through herding

● Permmedy excfude Iivearock from high-risk and poor-recnvery areas

Effective mitigation of Imd conversion acciviriea cart aometimea bc obtained only by avoiding ~
irnpaccson rare or unusual Isdsicattyfre.s. RareJy, if ever, is mtoration or compmaation m adequate
mitigation for sbeloss of ckraeeMiters. hs dseaecaaee, ositigasionis a siting issue, where conatrucclon
and dcgrxhrsg a%ivisise are locacuf a diacancefrom the habitats of corscesn. Ilre habitat is adequately
pr~ if all possibleirnpr ~ are eccoumd for. Barring this solution. efktive managesneot
meausmaosoetbe implemaasedw aoarsredseprotectionof the habitatsof concern,

In tksccaseof unique riparim or wetland habirara, hydrological arsdcontamination concerns sre

=P=idly iOSpOrtSstt.Corucmcdm or mource mmgemeot activities require the use of aedisrsemfilter
stripaamJtitrr4rss of~ofitim~t. Road building sod structural “impmverssenta”
must 00Sraault in altered hydmkogicalmgitnaa. Desert habitats are qeciaJly vulnerable to rssedramcsl
diamptim by which ml sowls~. Where rare plmt types ex.iator wkwa habitatsare unstable (e.g.,
aatxfdunes), mcmwiod ~ may have cobe Iicctird. These mitigationscan be best iotplemerscedby
creation of ●mgiotsallend-use plan (througha mord~mg council like the Waterfowl Flyway Council)
and latalowsu inceativea like tk Conservationflaerve Rograns.

Conversion co sgricuftrsrallard ~ a apaial comern in rangckandawith incre-ssmgirrigation

e. ~ corrversiotrtossrkatlcurecars~ grnumlwater overdraft, aehnuoon of cnpsoil end
water, O? lcsinn of h w-, bigb SOij-ion, ~ de&rsdosr of native vegecetimt. Mitigations
include ,X conservative irri@m teclshi~ and impmved drainage systems. Soil conservation
technique. very fmrn wirtd~ S0 corrtourplowing, atripcropping, rotation of crops, mnverslon to

grass, attdlor minimum tillage.

AscscJioretionof i- fmm land conversionto tranaporratlonuacarequires sped mmganon
meamres. As with all Iaod conversion, the mnasmctioo of highways and power-line corridors IS
prmrarily a siting issue. Avoidance of amaitwe habitats may be actomphshed by rnndifications 10 the
route dcaign, and the extent of disturbancecan be Ilmnccl by csrefuJconstructionpractices. However.
fragmemstinn of shelarger arcs is unavoiddrle in the case nf land mnvcrsion m transpm’caooncnrndors
Many structural mitigation measures can be used tn lessen the impax on ammal nrnvernem across
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tmqmuiost routa4. Primarily, tbwactcscfudcdte mnstruccsonof fwacu sod uttdeapaaaes. l%e goal of
the structural ~ sbotddbe to mmttc the rsansralrnovcsrsmtand mlgratmrrpattemMof tha afkctad
spa.

I!4ir@

Mitigation of mining impacts involves siting issues, Cabr$Ologkd sohttimta to ahtstinmc
mntamhtion, and restorationprogracna.The major rnitsgstiomfor oil andgasextraction utd prdsctinn
are the propwrsiringsof rigs, reserve pits, processingfactiitic.s.and KIMISwhcswthey wiJl have minimaJ

i- On habitats of comwrss.Most important tbr coal sod cmner? coiningis the siting of mining
ope.mtsoosand taifistgPCWKISto avoid habitatsof concern, wethtls, ri~isct areas, ad recharge arm.
Specific nsitigxicm maasumsdcpestdonrfsatypc ofnrining Udti~ifi _Qi4s@=t.s. h
is geacrally b to ~ti~~=it kud~ytitiwm hdudmflsd awdimesssa
can be restored. far additissstso miasintizicrgthe MU disturbed, acsivitii should be timssf co svoid
disturbing cscuby plants arid aniroals during crsscid pcnods of their Iifc cycle.

Posaihle misigaicwtmmures for mining operatismsinchsdsfktefollowing (SAfC 1991s, 1991b):

.

●

●

✎

●

●

●

●

●

●

●

✎

●

De@ of mina antr= and workissgsco mioimiawfistuswcnictadraiatage.

Ruwct ard strsmffcorsmsslme=ures suchasbctlrLs amid*.

Adaquaredcptbutd hoistgofpitsfirmsrt airsmm$ofmudsatrd Iadtma.

EJiminakscrof snigratioctof fluids throughcuicsgaand dewatcriog.

Sapamthofwasfss andcormmi=af soils wish propu de.

T~ of Ih bO$fSSsod tteutrd or acidic W*= SOtwdrscathe load OfCYtidG,
~, ad haavy stteuia.

aosuswpbtihgti~ hydrology, gedaadd CossrrOls,Cmarmmt, Uuf

muwaina.

Nasoroskcovars o-pswcaaa ponds.

~ of m ~ic cmvirossrmstrin the tsifing pila during periodsof inactivity.

SJX&rY co~ of ranks ad contingatcy plans fo auddcst or catastrophic

Bxkftlliog sstd Aing of the mint workiigs during mint ralarsratiors/closure.

Racycling of procwsawater, snseftcrslag, and air pollutioncmrtrol dust.

Montsoringand elimination of dischargescosurfsu water, grmmdwater, soils, and ar
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● RWplcdssncnt of surface and ground wstcrs W151Smated effluents.

● Rttd closure and rcclasrration (fol]owmg rantourlng) w,tfr reVqewIon of ISti)ve

spaciea.

.
Although the reclamation of mmcd lands is often unsatisfacto~ for ecological hafnrat rqtorauon,
reforcsucion with native trees has hewn dentostatrsccd(PISSS 1975) and would serve to reduce tie
abundanceof nest psrasitic brown-kded cowbirds and restrm Ckselraccessto mature forest

WSUaDd$

Mitigation of wetlandsdearsscnonsod degradationM the subjectof a growing body of IIteracure
(Kualer ad f(eanda 1989). ftcatorsuon and mitigation bartkmg COnCqS are still bmg evd”ati u
effwtive mitigation cwcuurwafor direcc wetlands slrerauona.

Mitigation of the impwN of militq’ activities on habitats haa ordy recently receivti attention.
Ilse ASTOyCorps of Engineers’ Cmamsction EngsnocringResearch Laboratory in Champacgn, IL. is
developing a H Cmrdition-TrcradAsulyaM (L~A) program (Diersing ccd. 1992) as a Comprcftem]vc
nseam of matching rndirary $raist@ mission ohjecriveswitheffectivenaturalresourcemanagement If
sucha planis iraatitssted,it ishks4ythatcarefulcoordictatsonof thesuingandtimingof traamngoperations
WIIIdramacscsflyreduce habitatimpacts. An awarencaaof the $coIogicalconsequencesof speatic
wmwtiesisessemiaito efkctivc mitigation.Ilte followinggcneraimitigation-ursw applytheprmsary
Impwxa of milnary activity.

●

●

●

Tii and siting of crpcratiorss- Tbc noise araddiamrbarsceassociated wnlr awcraft
flights and large troop maSSSUVSSW~ bc cjimiti. However, sensmve
=ViSOCttMOISCJCIha aVOidsd, and qWX$fiOCWcan be ciroedco avoid critic~ nestingsnd

~Jf-tY p=~.

Caicufarirm nf allowable usc for tmckd vduclcs . Tracked vehicle moverrscmsare a
major ~ of tkriu dagrdasion. Vegetation dcwrucuon and soil erosion and

CO- ~ ~ P- m. Pmciaaaquatiorucanbe developd thatrsttmata
sudned trwkd vdid~ uscb$sodonpbysicdprwpcrriesof the environment, vegerawe
cover, and chactgasin wgraauve cover c.maedby the passageof rrxked vehicles. For

-le. m~~ ~~!e ~ ~d be ~ to all-weather roads when possible

Fire supprasaicmduriasgartillery practice - Firm created by aatillery poac a maJor
problem in arid cnvirotamratta. Rapididcmifscauonandsuppressionby helicoptercan
virwsaflyclimsnatcthe spread of large-scale firca
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Rcvii of Usv’~-~ t useful if tfscyfollow theWtil ftnd this domrncsr
stepslaid Srrstin tk hrmktiost:

1. Review the stass aod tresds of habitats in the region.

2. Idmsify useItJbii of co~.

3. Ltitbe*it& iovolvodwi@_ torhesc lsabitatsofcmscwrn

Edsrcvicwrc aodwldauustm thedequacy ofsbceavironmensal impmwwwssmmt tnqucstion and

recotomeui osodifiatiom to wdsure isseffecsivarcss.

h irkatifybg lb Mii of coocm, thctwviewes shmddssspplassantbctitWMtiOOiOtbiS
docuoms widldmildlocubod ~ ostdsednmdmtm usddiaribsbofhabii withissthe ‘
rcgionoftidwkhaoyhhmrkd infomMw“ oot&exteslt artdquahsyoftbeJeh8bimfs. Molt
itnportMt. Uk ~shmlld~ fbe Miiirttauu of Useirmdogii vahsss(e.g., trscof
wooded Walawls by m@msrry Warufowl).

h Considuiog dselinks hw6a tivitia lstd babii, the twviewau..!. lUOLbeyondd-
impactsto indiswu sls.i dr!lc cffcus,iocfuditt$assmthivc iirqmxs,isstamivead Syrsugisticimpacts,
and Sr4edepdeu loqMas(e.K.. -of A. ‘ion Ortecosystan imegrhyaodspccies hoou

r-).

h deviiitsg po$siblc miti@Mw the twvimws should Mow the seven principles for habism
mitigatiott~bdow. TlscswviA ahorsldabn~ WbelMadequemsommxs have bust
giveatMdscmid@sa8 propaedwiu bcolqk!d.

1. B8semitigdmplsad objeuisona hmkqesde atsdystsu. . . . ders the needs
Ofdtcswgim.

2. h’fiie~mdproswxwnaivwspcck

3. PNnectNemtdadogiWfly iWQorWrspaiu Udcommonisia.

4.
~ti

iossofhdiia triprotome cormcrivisy of nstural U-

5. ~ smsmualdiwssityof ~iWs ad, wbwreapproprlti diversity tn

prosDotctbcssMsralvWietyofdlcares.

6. Tsilor mmagamm to siw+pdic eavirotsmmul conditiitts sstdto the uosqocmqmts
of the specilic degrdii tivity.

7. Monitor for hatrisstimp- and revise mitigation plans ss nece&wy

Hsbitat Evshmimt 91
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Finally, the reviewer should consider the proposed activities and mitigsrions in the context of
relevant regional program goals snd objectives (e.g., whesher the outcome of the projecs will be in
accordance with prrrsciplcsset out by “regionsJplsmtusg cmmssisslonssuch as those established for
southernCslifornk).

comfx.tsMdIdomrmiwOsntwcwj

when mrs$idcring h., .mUion issuesin sn envmo~nral Impact assessrrExMfor tie
Wes/em Deserts tad GnsssissrsdJ,:.:. revmer shouldconsult the followlog orgamzaoonsand individuals
for inforssratnmon habitat - and mitigations: ,

Swe Natural Haitage Progrsms
U.S. Fislr awl Wildlife Service, ~IOMI ~ Am - .
sratt Fti MdGame Depammm
Uoivrrsisy 8stdReseuch Programs
Hesbsria and Mosesrms #

P&ick Bour&sq Re@ossaiEcdo,gist, The Nmste ‘Gmcr-vancy
R. L@ey, ~ D~, F* asd Wildlife~ , U.S. Fi.dt and Wildhfe $erwce
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Hebiuedcoomw

Tlae Wc$fem ForeatI contains mMY habisau of concern; the most obvious fall into fourg~r~
@regoriee:old-growthconirkrforwata,remnanthardwoodforeasa,alpinecommunities.andnpanan and

~ SyaSUM. ~ P~IP~ ~IWS of coocuw mnst ssrisk in *$ werrcmForcrtrare IiasedMOW,

PRINCIPAL ~ATS OFCONCERN
IN TEEwlzsnmN RxefLs?s’

I.oidgrowda cooitkrfomsa
● onugleafiof Pacific Northwcat
● ~pb-ofdse~
● pordawaapitw irsArhuad New Meaico ,
● rdwoedfbfEat kefX&Uade
. ddgrowtts innorUma RssckyMountains

2.~~-
● C41ifemfe Oak woOdlalds

● -~

2. Aipii .“.
● ~~
● e!pinehhramrfberme

3. RkpukM, wealets&Mdeqssmicsyamma
● . .
● =ew

l’be W_ F~Htii R@M, WWWWFtWW&, comirrapme ofllstetea. lhe region
imltsdeeperssof Weahiblgll-m,Ore@o, califomia, Ar&me, New Maaico,ColOdn, Wcmiog, Utah
Nevada.Mnnmm, erd Mdo. Pauof EPA Re@osss6, 8,9, ettd10ere~. W=OWIPUIYiOS
rq~dtabetmkee “ Ofthiababii regieamd utemitcoqwiam.

m Wealcm Fswlrara~lz~(~.lm.-~ of dae Western

Fowts irduda a wide mge of foreet typa, iatdrrdhg aprtrce, wdu, bedd. ~ ~. O@=
Sir, redwood, Silw-tir, w@cero IprWe, Soiad antifeJ foreet (m, piwe,Dostgleafir),d fir,Indgqmle.
Subalpine forat, ~ ~ Pine! m%, w- ~ e r. ~ge. -.
-=). ~fi p~, pioyon woodleod, Snrrtbwausrstspruce, eod a anoaakcof Oregon oakwooda.
Tbelaod uaeparesw iaprdomiod yfsrrc$teedwoedhda Ules=eed-,pwm

CWI*. @ -I- W* ~= ~i of P=tlttwt w~, eed -.

H~itet Evaluation 93 WeasernForaers

llta w~ Utdted S= camtainaa kge area of fnrestal Ietnl, irrcludiragthe law subaramial
ar~ of virgko forus (eadtdittg Al@e) T- ~i CUM tn dre Wem with the aeuiemem era
ahermoasofthe Eutbadelmady blogged. ~timpr~kmofw~timS~tieRm@
Moumeina, California, and Ute P~itlc Northwest.

311ti MitfdIeed SCUdWSWROCkYMOUmSiSU,inteaaive exploiresionof forest timk beganwhen
raifroada epeoad rapdae region, producing lumber mills in 1870 @errest 1980). Fire alto played an

impomt mle ie ~U fes~n. Pm- l~g-le p~ et tie exp=e of Douglas fir. Logging came
leterto rhe Nortbern Recky Moumaiea, where the foreessof Idaho and weererrt Montana representthe
largest area of corasigrsousforest in the Umted States with more than 80%. ,of the land foresrcd
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Cusmntfnmstry effonssswd_ mtftcm-ion ofoid~tid higft-gmdaf s$artdsm
commcrcid - bwssiog. AkthnugbWftkkpb -- -Iwky logged bawesn 1910ad
1925,nld-growtbforwssdfl~ merbof&Nn_~ Mottrsmitrftegkms. Atossl
of 138 million = of forest occur in dre Rocky Mntmmio @ginn, most in pinyrrn-jctnipa wnodlstbd(47
rtdflionec ofdtypb!wrs mtfbroksamblsJds ), DasgfAir (I8 nrillifwr=), tir-spnscc (16 rrtilliortcc),

pdrsoss pine (I6 tsskllioctat), ad Indgc# pine (15 million ac) (USDAForatSsrVkz1989). h
rWc4mk.ds&asnndmt.sMdydsdkoeisttisrr8$smsfus~=8dtof- brroa,
orbest~powerfioe rigbtusf+vsy, audsurfuemilsitu. Subsmmd -irt Momana, fdabn,

aod~hmmkccmamd to bnrssssk. DtiinrfbIIIssfM=sQMYs@M syprstktstham
sfeclirmdsince1%3imissdcwataa wftii pine (89%), Isrcft (35%), InrfgspnlePinE (29%), ponrkoss
pins (27%), Srtdweswn bmdwnnd (19%). fsssheftrmre, fomstsree uaxpscmd$o* Sssltleas
timbs!JhWUtingfemts~and cooVe#siotbstottrbarttssm~.

lltc Rncky Mnunmin mginnis afskkydiuected scrkofpw8ks sndrid@u conmioiqbotb
forests mid rqelaul (= W- Rsn@mds Nabiu Rs@nn). Even within forsssedsceas, rnsoy
uftwd httbii exist. incfudkns nfd-s-b SPSSWWJ- a. ~ tie PO* pi=

Commtmidm, ‘ ~.~- dpik d SubsIpkk commmhk. Msny of tbae

- u=ommnn sod isnlmed, i~ apeciafly Vttfnmbfe Mi in this rwgion.

tiofformbmiwnodlAs flmbsesti sastbml %pszyaro vershclsstdccadc Sndsrw

csusedprinciily by WbsnMon Mdconmdonofroads ad~’ cm(USDA Fo- Seswii 1989),
Ho~, tbccorsdii nf~hb=tt~yaff=Md bYb#itS&WhiChfMSSWdttC =dthCttUOd=

oftrars by55%artd chmsswdnpm stmdsof ~tmsstndatsestawds ofsnwfltr=s. FOMSI
Compdsinn b *, fdwoods bsverepkerf coasmle, whikewfsiiflr ltsd~
have rqtltipkitttbsti. f3rigidly74% of~ww~or ofdgmwlh8ftd 13% was in
sapiingnrsawtkmk~. Nowtiy40% ofOtUStte SMOdSktWG- Ctttmdsrw ictthcssplins
stsgc. ~--titi ll%oftid wtil~~tir~-mdd.
1988).Air Pllutinn, bosh=id dcpnsiin ad smog, SISObAvc~ extauive dsntsgcm tktcscforest
ecosysmms,especially m the sustw@ble _ w~

~ of Forcswy ~ Fn

d Soutban California bests (Caiiforrsis
Pmmctiort 1988).

Hsbimt Evsluasion 95 WesmrtsForcscs

ThePxific Stases,cscluding California, comprise about 50millionx of forest.Major typss
mchsdewermrn hartfock-sitks spruce, mmtal Dottglss fir, true fir-moumsin hemlock, mixed conifers of
southwcsexnOregon, rsrixcdpine-fir of easternOregon snd Wsshingmn. snrfnorthwesternpmrderosspme
(USDA Forest service 19S9). Since 1%3, tnsny forest ecosystemtypes have dcchned: western white
pti (99%),redwood(31%). potioss pine(26%),Douglastir (2q%), sod lodgefrnlepine (17%).

lltc Pecific Northwsst minfmus fprisscipsllyspruce, Iscrrdock,and sir) mnstitumsone of the mnst
pt&bctive filrest reginmsin the worfd. ‘Thewamrn srwasof Wasfrirs@nnand Oregon sre 80% fomted,
srrdtbc~pnnioosofti~m 35%m40%f0rc5md. Large-scsle sestfemmrrliegsrrittshc
Pscisic Northwest during dsemiddfe of the Wtfscentury. Agricufturc was restricted m river whys sod

ti~snof~~ht dj~titi mwadmmi~ytir grssisrgofbnsb
~ ehd CSfSfe. Tbtbu ~ ~ with CISCtiVCSSIof b Uifom ~ld R~ ~ hm
contiouedmbeam@orind~wm since. F~ctsew~tofshc~ti aiongwsmrwtys
d pm- itdartdonto ~ doped as logging Mcftnnlogissimproved. Virgin timber ti stifl hcii
cut on tbs higher slopesof the Olympics sod w- slopesof the tics, but the sgc clmsss of the
saord tb~ tbllow tbc origitul , rcgirmsl pstsesnof harvesting. Clurcut logging hss bowsslntost
ocsiverssiw-ofshe~ wirltpardsl cut iogg~ ussdm tbccsst (Bsrrus 19S0).

Ilse CMympKFdnsufa of WmMrtgtorsconrsios00C of the best cmsnples of old-gmwrb foressr

r_~tiUtiSsss=. fXdte390#OOscofoldgr nwdscxktingitt 1940. 0rtly94,000rwnamed
in 1988 (Morrismt 1990). Aftbougft sitka spruce and western burdock covcraf more than I million sc
before European~ logging srmjktutsrsrs-causedtirss have reducad the srea by 97%, Additions
ccologicd zones include Douglas fir. p=ific sifvcrfir, mountainhemlock. subalpine fir, snd alpine. [n
both Drcgon aod Weshictgmn,she rtsmtobvious change m forsst cover over the Isst 10 years hss ken
the reduction in sra of nfd-growsbforum by logging. Major impacts in both stsmshave been chr

ctt$@, romlbuildin& ssfge~, hagmmmbtr. amlhumsrsfk, ss wcfl ss discaw sodpsstmortality
in ~ wssfl~st.

Morrison (1988) auaswl dsesmnuossai condition of wYAogicsI old-growth corsit%rforms tbst
still exists on 6 of tbe 12 ~ ~ ~ in she uustsl region of Oregon, Wmlsingmn. snd
northern CsliRmtis ad ~ sftcurtarsu ofnkdgrowdt thaswiilrerruin in 5 yurs if pmscnt policy
rnntintws. Thcmufts prafictthss old- mvasieu src4sndis Wilmt ntorerspidly tlmni.s
clsirsd by the U.S. FntessSavicc. <Facsnsscormibutirtgm be vulrsmbility of old-growth fomt m the
Nordtwat irdu& the folfowing:

● Narfy sfl of thwold growth on privti hods isrthe P=itic Nor-thwemhss been logged
● orsly31% ofthcmaining old growth is in tfcsignsmdwildcrrwss src.as.

hod on 1984 rrups (TIstber end Hnckstra1989_),the aversge number of endangered and
Usreaessd spscica pu cnurrty is 5.6 for the Wes&m ForerIr, snwttg the highest in the rrswon. The
following listingof Psciffc Nnrtbwsst tkst typesillustratessomeof their chsmcmristic ec.ologicslvslues

Douglat-ftr - denseoversmry forest of ancient trees suppnrrsimportant plsms such asepiphyres
snd yew, and rsre speciessuch as sportedowl sod marbled murrelcr; forest opemrlgsA early
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aeralaeagaampportelk, grsrzlybear,moose,bluead ruffedgrouse,maoamakanpredatorssuds
m mmmeaotlionsandbobuts, andmdmgemdArrrcncanperegrinefalcon.

Fir-apmce ad hendrrck-Sitkaspruce - dema cmnpy forest with little underatorybut imeqemd
with rrredcrwsor armetrsbottnmawirJrwillows sod asperse;supportmmae, elk, wolverine, lynx,
black but, rmnsntainlion, ad SO= -y X.

Porsderosapine - historically, fire kcpl habitat open assdpark-like with groundcover of grasses,
sedg=, and forha: wppotts black bear, mule deer,elk, endmountainlion.

Lcdgepole pine - aopporranronae,eJk, wolverine, lynx, blackbeu, tmurrtainltin, myme, ad
Sormgray k.

Redwood - daaae overaksrrysi3rsseof mull geogmfshiiextent in Califbtttia and Oregon; stsppte
eIk, mnumasnlion, bobcat, end blacA Lraar.

Wtssertt hardwoods - 50% or more of cosst live oak, canyon live oak, blue nak, valley oak,
imerinr live nak, or aapors; in fXiforrtia supports mule -, Glikwnia quail, rmstratain quail,

sktsnk, arrd andan&d SW Jo@o kit fiX.

Pinyon-juni~ - often alj~ to sagebrush on dissection of we$tenr basins and rmumaim;
supportsmsdadeur, moumain horscoyote, bobrxt, jackrabbit, mmtemua bti.

A3pioe-* timbcrlinainRockyMm andhificW regions;mrtaistsof grosses.
gmadik apacioaand forba; imclradralakes and pondswisb~~d~A- Ph. X

g~, @ow-bdlti osamooLmwdedeer, elk, mmntain ,

Ilreorigirsal amnsrntofwatkandarairt the ftOcky MOuntaiUits’@iOkUSbeUtdeC- by one-
drird SiraceWidaprad sathtmt ~ett (TVirrdadlet al. 19S6). The Rmky Motmtaim cmsrprisaa

mkttvdY SSSUIIatsa of wafttmka, huea wida variety of wcrknd SYP=. faosios ~m ~ ~~
toelpimestrrMIra.Mrrdtoftkta ~reaufufromtico~ ion of btmtanpopulWioowithin ccnain

Rncky Mmrmrain areas. Pcfadetiost* to be sparse in the b@t pkina, be+ along the junction
betwoemtkte plains and moumaim. arrdmc&rare intbcmmm8ina dnrtg WS70W valky fbodpkits

corridors. The Ire#vksr devefopmmt is ~ along Watu mursea.

Devdopmrarr along w- muraaa tM drematidly rodrrcd the area of wetknds in Ute Pacifk
!Aeres.AsirrdieRockyMmrmraiokbgim,many %I& Stareswetlarda ocmr in rangclertdmvirortrmars
rerher than foreata. Howe+cr, mmy wukods do occur in the Wea&m Forests, imhuling dse large
e+stuarwsof San Fraociam and Rsget SottrKIand the forest wetlaodsalong the wrdt coastof Was.hingtrm
Perhapsof cvm ~ importanm in tktaWesternForestsareriparkmareas llteae forest zorreaprowde
eaaernial habkat for tttarty heat species, mrtotct foreat to wethrd areas, and provide fikermg end
transport of nutrimts for aqstxsc systems. Ilre Uxlitiotral w of tipariatt artw for xceas to timber
harvesting and rraosportof logs has sevemly degraded riperim areas in the Watem Foresrs.

Appmaimaeely 6 million x of.weter area nccrsrin the vast Roc~ Moursra.k. Atrouf 4 mdl,on
x of water arm nmur irr the Pacific States, including mastal waterways such as Puget SoUnLmd SWSH
af JUSSSde Fuca, Crater Lake, and rivers such u the Columbia sod Villmretre. Incomparable salnsorud
fishwies were once characteristicof the WesternForcs[$. Tmber harvesting pracuccs srsddevelopment
on mapr rivers, especially darttmmgfor hydropower and wngation dwerwon. have dramat&lly reduced
fishery hshitat and sakrsnrsidabmsdanm.

Actbitks ad Iqsade Aff~ Habktus

‘i’he StUjOrSorsrcsaof degrdXion and bS.SSOW=tfld mvirorsmersrsin dre WCsrCrrIFore$rJWC
timber harvesting pruticea and mining, brad mnversion and water management axwitics also sfkt
both rerr@s@ 8nd aquatic systems. ~ ecologically rich old-growth forem of the Pxific Northwe.sI

are under irstcme logging pramre x privateold-growthkrrdsa’e,elisrrinared.The turd areaof old
growthhasdeclinedby SO%,andtherwnainirtgrbreatsareMmg rhgmmwd anddegraded.llr!s issue
repreamtaone of the mrmtry’s moat immae mnflias of naturalarea preaeweuonand resource
exploitation.

In ddition to timber harvesting, missingand oil and gas development pose risks to the pmmte
natural u of the Nottbw~. GJd mittimgr.rcm.tirrg habitat degrdetion in Waahingtnn. pressure
upon 10CSI~ mmtrven ofrratepuc toreaidmeial, MSrssmercial, and industrial uses so
amwmmcdasegrnwtb have baesrisstmae,and have akssIreaI reapnoaibkfor the lossof wildlife habna
iorbe~. Loaacaban *moat somewharathe effectaofurbenizaskn md pnpuktiongrnwdrare
~ Pm~~. ~i~ ~i ~ ~ ~ ~ig’tti~ ==s= h the last 30 yearsinc’ude
fmtbiil nakWncdiard.Closed-mmpina+paa, ad rdwond fo-. Muchof thedevelopmentm the
next* will oastr on kmdwoodforae krmfaof Cdifomk.
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l%c fdiowing activities result in the major_ on habitatsof ccrrrcerrsin the We$&m Forcsrx

IMPACIS ON EABITA’li OF CONCERN IN ‘nil

Old-growth Mimw a~,attd
brats bw@

fmamanuion

Uti development Modufi
blrdwnod
*

Afpirae Reaotl and Swcrednrsd Minor
Comm@du devdoptstent

w7Nnw mzfims

F

Mii
z

Modemre Mtrror

Moderate Mirsor

Rkpuiatr, RddaMid dwvdopstbwn Major impacts Major Major imf)aaa of

wcsiand, mad irtriverboaOnaS of ea’swinsrard dammingaod

*~- Utdcomwdooof W* dksiors

pipeline and
trsmfrorrationcorridors

Old-arowth brcata atw of an6el cormr’nforlmbii corncrvation. Not otdy do these acnaitive

tc$rcswid em-immnennconhirlb~ Ofapeciae busdtay atwelsossndarti drraba
hammting pmaaure. The otdy sigsdficammmirdng m of old-growth fbtwasis the cortkr forest of the
Pwitic Nottbwcat. ktbars5tsailhottwo ftbanrigind 15radlliotr ~ofoldgrowlhinw-
WashgtmtaruiwestesnOrwgostmrsain. Sorneviwwthc ahwrodhtdaqteOfti~w~ in

wearersrWfabingson ductotirsrkcuKisrg aatherwat drwstkecologicdd~ of tbe last 10,OOO

years (MomisosI, 1990). Less dun 20% of daeorigii old growth on dacpaadaratshrwmaioa,and Crrtire

ccologiui 8aaocti of ftlattIaasadlrsimda tiorcedominwd lo- devetiorta on shepeninsulaare

nowrara. Anckrtt foraatsoftlmaPdicNnrtbwaS bavebcem aofragsrmtd byroda and loggitrgdm
the viabiiisy of dtwoid-gtowdt ecnaymn iainquwskoa.

Forests save many itrqmrtant anayatan functinrn that can be Imt or dcgrwled by timb
ltarvcstirsg~ (NOSSW1990a). For emtrqia, ~ atwrMSSSallyeffsckk regrshws of wascr-flow
levels rhrougbtbe rUermon“ ofaurbca mn+ffduriog higfs~ipiiioo petiodaanddte~of
moisture Ievds during IOWprecip~ ~. F- ~i~ of SOif~fWCV~ iOCrUSCSiII
sedimentInds andrrsairnainswaterpurityforquatic habii andhumanUSWS.[nthefUamathMounuins
of anurkrweatcmOregon. ernaion rates in rodad atwaaaveraged nsnre than 100 tistarshigher than on
undisturbedsires, ad erosion auacd by logging alone averaged 6.8 times higher than on undisturbul
sma (Dyrness 1975). In northern California over a 9-year period, stream acdirrsemin a developed
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watershed ww mnre IIMII go% higher with rod building and 275% higher with logging and roads than
in a similar, usrd~ warerab~, Forrsts ah serve to retain nutrients within the ecosystemby a
complex pmccsaof litter acumwdadonakkldecornpaition. kgging often destroysthe nutrient retention
ability of rbe soils and has been implicated in failures 10 achieve forest rcgcocrauon.

Fragtrtcrttationof babirar is another severe impti of timber harvesting on forests. As roads~
clcarcura are pl- in virgin forest, Iantkape fragmentation inc!eases and the natural buffering of
extremes in temperature, drought, snow pd. and wind decreases. As a result, blowdowns,fires. insect
andr+case irtfesratkm,sow tuning,andaaivageloggingifscreaw.A~,roximately60 acof oldgmwtb
arcdcstioycdor al- foreachnew25-w clwatcutin unfragmerrtedoldgrowthasa resultof deletertour
edgeeffects;fix everyroileof rod builtin ~ old grnwth, approximately 97 ac of old-growth
forcet are altcrsslby edge effects (Morrison 1988).

hod urrsveraionin the W-fern Forests has the PI impact on the remnant woodl~s at the
edge of urban census ad on dw forest valleys along river courses. Thz U.S. Forest Servics (19s9)
projcctinns over tbwtsaxtS0 w irtdiis loss itsforest area of 6 million ac with the conveimon so urban

attddevdnpal uaaintbe$... Twmna~,nu rnerouaarsas in Califqnia, and the mixed forest-urban ‘
W= of Orrgon. COWVUWW of both uplands atad wetlands baa a profound effect on tbc natural
corrtmunitia ia tba Wat. fat~ P, dtc wxpwoaionof pnpuitioa isstoformerly pristine ~“ is
fragmcdng forwattbtougb industrial and rcaidcntid dcvdopmot. Rural - are also sufferii from
“spindf developmmr- aawciaad widr hi~way devdoprnast.

In Wition so she conversion of lands along water mum, riparian and walarrd areas of the
Westcm Foreft~ fecc threats from osbwrnffaite aikl onairc acttwties. Tlte primary imp= to wetlands
inchsdatlac following:

● ReumSbn ad Otk He (especially v-n ftouacsand reasm facilities)

● _ ad filling for bukk A parking areas (i of cumulative effects)

. Dewatering, diversion, ad imigetion (tberc arc rrsxnytraoabasindiversion sysrwrnsin the
Rocky Mnwmaiwa).

● Forat cluruttting sod charmelizasiort(causingesoaion,faster ssrnwnrelt,reducedwater
rctmtirm, ad rnttriesrtIoxfing downstream).

● Mined mining (aquifer draw down, chartrdixatiirt, stream diversion, asid astdalkaline
mine drainage, wxte diipoaal siaeaaod tailing area, erosion and sedimcrttation).

● Sand and gravel rttining(cxpactd to triple or quadmple by the year 20CO)

Habitat Evaluation Im Western Foresrs
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● Rosd and reiJrowJaces.s (constructionof roads, villages, ard towna akongnsesfhsmto
large Ssreasm).

. Darnsandreservoirs (decreasingthe amage of nverme, riparian, and we$lensfsyatessKs)

Aquxtic resources,e+aciall y tkseanadrmnmssfisheriesof the Pacific Northwest,are alsosuffering
severe dwclirses.The complex of dams on the Columbia River kill approximately93% of young ashrsnn
and have contributedto the Iiarsngof the anckeyeasadchinook salmon ar threatened. Recovery plsoa for
theseandorber tiah specieswill have iarge-scaleramitiwtioos on wsser managementand human industry
planning for tbe region (Weiaakopf 1991).

The cocuervarion of Isabitata requires cortsiderstionof mitigations for the major activities
mrp~rimg habitats of concerts. h b We$rcm Forem, the primery Jsabitxrimpacts SKS~ hy dIX ,
following:

. T- hxrvestirsgmd fregmmtmion of old-growth forests.

. Laraf conversion of reswnamhxrdwood forestsxnd alpisacmmmuniries

. Mining irrspxm on rixesrs and aquxtic systems.
● Water manageuaeat_ of diversion arrddemnaingon rivers.

Managementof the combirsafeffect of thesetiivitiea on sensitivehabitatsrequirwsa holistic, ecosysrem-
Ievel approds. ‘Jlaem ictteregmcyetlixt.s to oaussgedaeGreuer YeJlowstoM Ecosystemin Montxtsa
and Wyoming (spproxirnxtdy 20 miklionSC,69% publicly owned by five faskeraJagencies)is tktepremier

e~le of m ~ XPP~ m SCOSYS~ naansgec=t (Jxhn 199l). In particular, the approach
pays specixl atteadw ICItkte- of wide-rxttgittgSpCC~ Sti x eJk d gl”tiy bXXKS. h amphaaixea
the msd so look XI the Iswkeqte scale (not inatimsiooalbouodsriu) for tbe isr@icasiortaof babkxt value
and rrmdi~st.

At a minimum, the productionof cmnmercisl wnnd producssfrom an anM must not exccwdthe
sustatnskdelevel if the ecological imegrny of a fnrwatedsrcx is to be maimaid Wberc sensitiveforest
types exist, Ioggiog may be mmpJaaelyprohibitedor mnatreitawdto apacitic ~ods to prevent hxhnat
loss or dcgdxtion. fn otbez -, more extreme hsrvcstissgmethodsmay be allowed or prescribedto
establishor msintain daaird forest condiuooa. Ameptekdemethndawill vxry ewording to ICICSJforest
ewlogy and tbc deaii future comliin Of the sire. Anxlysis of harvesting techniquesmust he based
upmran atulysia of tbe atmcttsrearmfdiversity of the forest cxnopy, midatmy, and undersrory.

A rscwntdirective of she Chief of the U.S. ForestServicewknowledgeathisfactandpointsout
chatclearcuamgis ecceprableosdywhenneededto replicatenaturalocologicaiprocesses Selective
cuttingcanpreserveforesrstructumldwrsiry, theprimaryduerminxmof wildlife habitat (HarrM et al.
1979) However. N can reduce horixontai diversity (NRC 1982). The harvcstmgtechniqueemployed
must be bawd upon soundsdvimlcural pm.scnptlonsand demonstrate m capability to mamcamVCrCICSI
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diverswy(folisge height divermty).krorixonraldiversity(mserapersion,edge.xmtaposltion.pacchmm
anda mixtureof live anddcxdwind. SpxcifrctimberharwstmgoperarlOnsshouldbe deslgnd to
preserve the structure ad diversity of tJtenamrrd forest habitat.

,’. An impcrrtamcomponentof selective cursingshould be the pre$wvation of standing dead trees
M~y forest birds new, roost, or forage for invwrtebrateam standingtrees with decayed wood Thes
cull trees are usuaJlythe first fncus of forest-thinningoperastonato the detrlmem of the binds ‘Brcxdm
bird abundancedeclines rapidly following a clear cut, and the spemescomposmon cormnuesto charge
for 10 to 15 years (DeGraef 1991). However, if trrn wish cavities are iaved. many of the-sespecm.sca
su-fully forage on sound boles. About one large cavity or den tree per 2 ha is requmd fo
population of Ixrge speciex such as wnod ducks;this requiresharvestrotationsof 100 to J25 year
(aJthoughrosatiom of 6S YCUSprcduce trees large enough fOr specie-rnesting in smaller cawues)

Timber harvesting pmtices modified to reduce the impacts of simplificauon must akaoaddres
fragmentation. Ilte setting aaide of undisturbedtracx will not schieve wxhle pnpulauonaof the large
wider-rangiogspecies. Someapwciwarequirespecificbabim conditions;others require particul
arrangementsof SeverxlCocrummiriwsllaswfnre. a successfulfasmal conservation smse.gy mus
emphxaizx the lmdacape configurxricm,not just the atructursi contentof the commumcieathemselves

Respondingcothe ‘biodiveraity crisis, ” the U.S. Forest Service is oaovmgtnward an ewsystem
approachto forest management(Bob S-, peraonelcommunication). Recent forest managementplan
have iracnrporasafrcnersof the ‘New Foreawy” espntsaedby Jerry Franklin. These progressive plan
require the rigorous impkrtemetion of ecological managementpractiswsS0maintain forest pmducuwy
and preserve the functioning of sensitive foreat wmpmacnta such as old-growth or late-succession
forests. Effwmve mit]gation$for habiut wnsewarion in forest managementrqsme speafic managemen
measures at the site, watersbd, ersf landawpa Ieveks. For example, the Imasion and sue of t!mbe
harvests shouldbe plannedto minti reductionof wre arexof mxtureforest(e.g.. harvestonJy
alternetebtiias und regrowth). Maintenance of rtratur~forest smda in managed landscape cm be
drkved by extendhtgrotation (beyond80) so 1S0 to 200 yeus, by leaving some srmds unheneated fo
old growth, and by linking atxnda. &dacap-acaie wrrsiderxtsom iracJudethe provision of buffer zone
and hsbitst corridors xx d~ in the irrtroductimr 10 this dwrcmcnt. Management measure
recotnmeded tbr wtaaervitagJrAii witim managedfwrews include tksefollowing:

●
M.

rmmiaa the wrssw&oct of new rosds md close roadsnm m use eirJserpermanently o
aexaorsxily.

. Use best tmttegement prxtiwa (BMPs) such u filter strips to minimue ●rosion during
harvesting or rod wnasrucricm.

● Mximam 100-ft riparmrt aones wnh adjacenr faltered tranamon zones to buffer edg
effects.

. Rwstricthsrvewing operatiom to permds when the ground M eldrer dry or frozen

. Maintain sisepmducdvity by retaining large woody materd and mm!mumg mmeral sod
exposure and wmptilon during harvesting.
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Msnsgefornseunld ~mto msimsin nsturd opmings snd suc4xsai0nsl-

sesge mntpositiott.
. .

Msintain eocmectiortsbetween blocksof interior forest, especially old gro~.

Provide for dte protmio n of spaisl arcu, includingcliffs, csves, Muses, ripsrisn srcas,
and old-growth srsrxls.

Msittesinrhe srrucosrd imegrky sod the Mve vsriesy of dseforest by msnsgictgfor the
nsmrsl cmnposisiin of the t%llowing cnmpnnmts: vegetative types, sefsl stage+ tree
types snd sizes, mandingti trees sod down nrsurial, tree snsgs, sod cavity creea.

The pmervstioo of old-growth iixvsr in the Pacik Northwea has b the focus of intensive
acimtific study. For example, tbe rwpnrtof Ylre Sckrstiftc PsrteJon f-ate-S~innd Forest -ystesm
provida a csscdelof sits-natives of fbm mmsgemm for p~n of ecosystenssand wildlife
(Johnsnnel sk. 1991). Using the spnesedowls m an inrftir species, shepsnel derkd the kdlowing
recommendan“ctsckrr misig~tke inpm-lofeicnbar ~ool~ isrmUnld~wth forest
in the Nortbww

9 fas-Successional/f31d-Growrh (l-MM) sreassbouJdbe proromm . .A conservation

_ (lfCAs). Bfockssuitable co msktmin mft8if50f 0w15h0cdd hennt_thut12
cniks spat. Arm Lresweatthese blocks nmst Wow sheS0-114 mle SO% of forest
-kma~-d~ofll~d~yd-mof~%. Arees with
wMitionsl owls my bedded to the HCAS to ~ the goal of preservation.

● Pmvisioctsfor wmambeds ml fish isdude rnsjor mduainm iw road miJeagesod rosd
drsinsge improvernesm, as wall ss exwnded loggktg rorsriotss.“Probknt” rosda would

beimprowd ormsnoved, amdrmsfsblesoikswotddrurtsin tmrowkd.

● I@srian ~ w~l N* wwbmwsr acWsofvuyiog widdr (l/4 Cnitosofr

GW on siteVakte of Sk ~).

lo a series of sitemuti~ (horn high h Isarvm to M(3G smf w~fkb emphasis), the Pstd
fmmd that “cm-errsforest pkus ek not provide a high Ievwlof assmnce for mhakdng hsbicatfor old-
growthdqendem specks. ” No dtesuaive pcuvides sbsmdamrisdw Issrvesrsod high levels of habitst

Prorcaiontir speck associatedwishI~iostsl forests.

Effectivemitigstktrof Ismf conversion wtivities cm smnainses be obssimi ordy by avoiding
inrpxm on mm or uarscrd habii types. Rarely, if ever, is restoration or eompewrioct srr alqwe
mitigmion tbr * loss of* *iUs. kt Shesecares, mitigation is ●siting issue, where construction

d~d~tivtin l~~adti~ti~mofm~. llsehabkarisdequsedy
preserved if sII pnssihleimp- sarssrios sre wxourtted for. Bsrrirtgrktissolution, effective mansgmtestt
nwuures most be irnplenteacd to mutre the protection of the hsbkats of mmsrrr.
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kr the cue of uniquewocdknd or wetland hsbitsts. hydrologml snd cmrsarmnatmnconcernsarc
especially impnrwrt. b~ 0 or -rce nrsnsgesrsemtactivities reqme the use of sedment falser

strips sod nsherrrtesmnf interceptingoffsite mnraminsncs. Rosd building and structural - improvements”
must not result in altered hydrological regimes. Where rare pkm types exm or where habitats are
unstable(e.g., ri~ian sreas), mxeatiortsd sccessrosy have to be limited These mitigasionacan he best
Implemmced by meatinn nf a regionsl knd-use phrr (thrnugh s cnnrdmarmgcnuncil like the Warm-fowl
Flyway Coumil) sod Iarrdowm irmmsives like the Conservation Rmcrve Progrsm.

MkhilUl
., ,

Mitigstism of mining impacts involves siting issues, rechnologicsl snlutions to CIimin~
comsrcrinsrion,sod resroraion programs. The twsjormitigationsfor oil and g= exmwctionand prndumon
sre eheproper siringsof rigs, rvsecvepits, processingfscilitka, sod rnsds where tkceywill have mmirrrsl
impacts 00 habitats of concern. Most krqmrtmt fir cd srd mined mining is rkresiting of mining
opcrstinnssnd tsiling pondsto avoid hsbiiofco~, wesknds,r@ia aw?as,andrechsrgearess.
S~ificcniei@Ort~ - on~ ~ of_ ~ ~ w=ificPmccascsusingim~wts. k
is generally b to mhimize the srea sfkcted as it is utdik+y dsstewes the disrupted soils snd sedmrencs
cars bereaorai. fctalchrinttto ~ h area disturbed, ~ivities should k ~ S0 avOid
disturbing nearby pkstsssod animals during crucml ~iods of their life cycle.

Possiik mitigation ~ for mioirsgoperationsicdude rJsefollowing (SAJC 1991a. 1991b).

●

✎

●

●

●

●

●

✎

●

✎

kign of trticseewwmeu snd wor~ S0~ fusoremine drainage

Rurtonswdrunoff mntrol rneasureasuch ss berms and dicchea.

Adequate depth scd lining of pm for mmsimwem of muds and iaisste.

Elimkudon of migrssionof fluids through casingsand dewsrcring.

~OfwZSeMJCOOtMtkMd soik wkb proper disprrssl.

T~ of leach Imps sod watsrslor asidic wmtewasesxtn reduce the Iosd of cysoide,
nitrates, d besvy Imrsls.

closure pkrusing & ~ hydrology. gwdemicd controls, trearrnemt, and
rcssorstkn.

Nessor other covers over processpnrrds.

.
~ of an ~ic smvirn~t in the ssiling pile duringperiodsof inaccwmy

Secortdmy Conainmme of tanks sml contmgerxy pkns for sudden or causcroph!c

.

rekases.

Bactillling sod seslirrgof the mine workings during mine rakmatiordclosure,
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● qiog of IX= wS@f, s50dSGIshg,d U pollution control dust.

. Morsitorirtgd alimirudon of dischargesto surf- wstcr,grotmdwster,soils,sodair

w w~ Ofsurfece artdgroustdwmrswithsreared cflluars.

● Road closure ad reclamstioo (following rwwntouristg) with rcvegetation of native
Spaies.

AJtboesgbthe mhmassrrt of msrd Isrtds u ohm tmssssstktrsryfor ecological bsbttx resrtrratssm,
mformum wtrkroatvembss bsssrdarsLrnstmred(Pfsss197s)srtd Wrmddservetordscetbe
abdaoee ofrsest pammttebrowrs+adod eowbrrdsertdramcftberr~to mstsrrefo=t.

Mitigation of wwdsmlsduwucw n srsddegdstioo is the subjectof a growing body of literature
(KUslwr d Kattrda 1989). Rcmorah sododtigaimr baokiogeoweepu srestill beirtgevslustedw
effective Mirigtin mWsruwsfor dirwcrwufsrtds alterations.

Rwviiers of essviromnenraliorpser~ will riod this doassrwaruseful if they follow the
srepslsid mrinrlw introducsiorr

1. Review tbe-sml bwrrdsofhsbirsts isstberegiort

2. Msa@ the hsbitstsof eooeerm

3. L@ sheaerivb irrvdved W* irqNLYsSob Mi of cotKeJst.

4. Devise ~roprti mitigtirss for SACimpacts.

Exhrewewercanrbettde!emsm dsedeqwy ofdscestvtrosuwmsaltmpaerawcssmesttusque.sttonsrtd
racmmrd Srsodlrlcmonsto UsharsceIts cfkrr~.

In idassifyirsgthe balritarsof eomwrss,be twviewcr should srrp@ewseattlte information m dtis
donrmuw with &sailed 1~ hfometm“nowtbe shmdmec todd~ofbsbirsts withissrhe
region of isttsmt, sod widr soy historiewlMormsth ondreextesrt and qusfityoftfsese Irabitsts. Most
iotPorrsot. the SWViewershould ~i the Mii isttmms of dteii ecologies Vdtscs(e.g , use of
WOOdCdWethOdSby nti~~ WttdOWl).

fsrconsidering the links between activities and hsbksts, the rcviwwer should Imk beyonddirea
Impactsto indirect sod subrJeeffects, includingcumulative irrsfmm, issrermive sod syrswgisticimpams.
and scsle+reodrmt imp=ts (e.g., cffcus of ~rs on WCOsysurstirttegrity arsdspxies hems
rsnges).

Jodeviuingpossiblerrdti@iorss,the reviewersfsouldfollow the seven prmoples for hah.x
mitigstim re#eatd below. TIM reviewer shouldSISOdererrssmewhedsersdquste assuranceshave ken
gwcn @st the mitigsriorssproposedwill be complawd.

.’ 1.“ Bssemitigsrion gods ad ob~ivss ons Imdscape-sc=ale~ysis rhstconwdersthe pceds
of the region.

2. Mimic ostursl proesses d promote nsrive spews. “

3. Prouxr rare snd amiogicslly impmtsm speciessnd mmmuniiies. $

5. Maintain structrsrsldiversity of habitats sssd,where spprQprmw. specms dwerwy to
promote shermursl vwiay of the srea.

6. Tailor msrtagwsteorrsrsire-specific eoviromrteotsl conditionssnd to dse umq.e imp.cts
of the specific degrsdiog tiivity.

7. Monitor for baths _ srd rewieemitigation plsm ss neccowy

Fioxlly, the reviewer sborddconsider the proposed sctivitiss and mitigations m the context of

rckvantregiostsiprograrrs gods srxi objectives (e.g., whesher the outcome of the profecr will be m
ardsme with principles se out by regiossslphoning commissions such ss those established for the
GJlurrtlla River Mist).

when eortsiderii ktsbii e4rssm@on issws in so ewvtrotroscsttsl impxr asses.snmrrtfor the ,.
WcsremFo~JtJ, sberwviowscsbotsJdeomtdt rim?bllowing orgaruzadons@ irxlividusls for mforrnsuon ,
on habitat iqacts ad ~:

Stae Nnssrd Hsrirage Progrusss
U.S. Fish 8rrd Wildlife Sctview, Regiiod ml Area OfTxes
Stme Fisksaodf3moe~
Uoivcrsity sod Resarch prsrgr~,
HestsxnesrsdMUSWJSOS

Pstrick Bostrgerors,Regimtsl Ecologist. The Nansre Co-ssrey
Jlm Teew, Assoeii D~r, F@t sttd Wifdlife Etdtaocemeot, U.S Fish snd Wddllfe SewIce
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Daai@owefthe Re#em

llte Almka Hsbitm Ragiincrmsisrsofrfststae of Akwkoswd ismrrtsimd in EPA Regwst10
Although Ordy the Siogle sue is khldesl, AfaI&asComrituta Orle=tfrirdof thelsnd awaoftfteumted
sr#ts. Aiso, beauseirissquraed fromrhemmednom -, Alaska Corrraim8 uniqueresof hsbkst

VI=.

A&sskocowqrrk 5 ecoregbm (Bsiley 1980). The vegewion of Akrko consistsof grsmcs,
~g=, 1- With WtilOW dUltbS, bircb-fichen woodhd, -d rixmt, muoqrms+usmck, dwarf

shrubs, Iidtms, mosses, dwarf b-, Mrrmforiws, chquefoii, white spruce mixed wish mttonwond,
bdS810@=. wtilWWrOS%~Wd, ~ *, dwarf - bti, Ct’OW~, - Wif!OW, r=ti

birch, dwsrf blwbes’ry,~, blue#liitaigh greerrmdthinleaf alder, dogwoOd,sPbWmms,bog
rosemuy, Wbh ~. mmsqh, * Oxyrnrpe,* modworr. aider Sfs*, devils
club, mmmtain mb, - Sfp~.

A&s&asisuokalucUooogdae reginmofthe uwiredsUwIirsdmisstillPO=SSwSlsrgcSrcmof
prrsrrnel~. ~~titi~u vxdzmti ltitimdi-ldu

We=& ~w ~, Srwstiflprimwify muriaed tnurbao cwnrem,~iports,andoil srmigss
prcducing opsrwinos.
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A&s&r conraiosmmy Wsirars of mtacun; shenmstobvious fsll into five general categories:old-
growtb rbrmt. riwim w~ sndfiberim. tundra. maritime forrst. and boreal forest. The minciml

FE3NUPAL ~AIS OFCONCERN
3NAL.4SU

.

l. W-gswshfo ratofmMbmUemAlsaka

2. Ripmimwaasbeds #ndmlwrortrivtws

3. Tutsdrs
● wesl~ (e.g., amskegmd sedgemarlow)
● acdcturldmfbamtiilsmdupfJmb
● afpiimndrs

I 4. Abartim Iskrttf muitkme gmdmtki

I 5. Botwd forest ofmrsdr-Ai.ks

r—

I

Habisat Vafawsd Tti

llte scale srd range of htiitat typm dut occur in Alos&asre unparalleled in the contiguous United
stares. fargc m of Au&o are still witbout soy ground inventories or mrassistgful emlogicsi

desc@ions.

Akrsko morsirks 173 million sc of rartgelmui mostly in srctic sod slpine tundra. By raamy
~m. the mrdra of As&a is wetfd ad imlti msny wetksrsdmorplexm such ss muskeg sod
sedge rmbdow. Tlsme mm support large poprdstiotssof csribou, nmse, sssdabout 30,M0 reindeer
Also preswrMste bears, wofves, coyotes, foxm, sqttirtwls,and mjce. Lichen is a prursary ground rover
in Ah,r&, sd it is critical to the saarvivd of minks. Lichen hsbitst bw bem sawiouslydefr led by
overgrming awf wikhires. fn dse W tssradra@ Bering tundra provinces, Cottonp r 1s

w-~; iO ~ Brooks ~ m@on, lowsY elevstiorss nssy be vegesaraf with ~g’. .,0s
(USDA Forms service 1989).

Tuwrh providm critical bsbitx for wsrerfowl; it also supporLs fisheries on the lowlands and
black-tsileddeeron the uphtdr.. 1ssthe Nodt Slope foothills, caribou use the uplands for calting and
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are seasonally dependmt on tundra vegcrxtiors, The tundra xrd maritime graaalaodsof the AIcutiao
system provide Orseof the OtltStArtrJingpriatioc omsyssrmaain tkreUniraj Ssasx6.

. .

Afo.kaisleasthxo40%forated. Today, Alaskan forestsmmiat of 116 rrsiflionx of fir-spruce
xmd11millionx of bcrrdock-Sitkaspruce (USDA Forest Servics 1989). MOI’C than 90% of the
ccmsmcrcixlUISSSXJforsstaars still in old growth; however, in dte intcriir more than SO% are in young
atarsds(BxrrUt 1980). Except in tha imsrasdim vicinity of viJlagca. the native Iardianatrade m impsm
on rbx auual foreasa. Howcvct, both xLusricioalad mcdero culturxs have dtercd tfK itstcriorforest
rltroughtire.

The naxirdandof coastal Alaska and dse ialxd archi~ago corstxioorte of the Iargcat pristirss
raiot%rcstsod shoreline wmayatemain dac world. Of this, 11,600,000 ha bll widrin the Tongaaa ad
Clrugds Nxtional Forwstaad the Gln+cr Bay NatiooaJPxrk ad Preserve. .%surkswutAIaska ia 46%
forsacd, with the mmabdwr in Xipisaa,permamm snow artdice (iludirtg bred piedmontglaciers at the
nottbent tip), or bog (muakcg). l%iacoxasal tbrwatW C$*~~ freardnck)exsasdswatwxrd
acro$aaoutb+auralAlaskawktu’ethastateixordy11%forested.SisstiiUto thePwiftc Norsbweat, ‘
Akaakaofd-gswwth- is tmslti-sgul with codoroiraama200 to 2S0 yews of age. However, Alaskan
old-growth tbmt expwkca k4ahquawt n&rrxipamhxha (Xucbmfrrw) aradcortfaiswagrtasu
pemnmge of strtxlcloaed+tmpy covar. Highly produxtivcold-growth fomasausuxlly occur in arrsallw
patchesdaaoin the hitic Nortbwcst sad are increasinglyftagmeatd toward their raordamtrxrsgcIkmit.
frr gettxrxl, howwver, AJaakanold-growth forest is abuttdxnsowing tn dse relmivdy low hquaocy of
~iC dii~ (Maback d Judxy 1989). Cox$tai Akxkats old KK’owdrsupportsSii blti-
sakJaddsu xrrd other wtidlifc species.

Ihs Alaska CoastalPlxinis00Cof b last irstmxarctic ecoaystarm. It suppnrtauribou, Osu.skmx,
mOOSC,ml ~, wOif, UUiC fOX,brown k, Utd ~% OftktxWX8W511arctic pt@uhdotsOf kaacx XttOW
goose. ‘flskkxr=ia~ byoikatad miswrxfscxpbrdm araddevwl~, ixrmaoycxacsland ia
MWgkssJ tDoklcoqsstisW byttukveco@miom (%xirrlsnnl okJsfriflistgiaRrrdbocBayhaa
rXXedemaion.va4sidedmtsage,bsmyduatkoadafromtharoadayatem,aodwasrrdammiatgaodtuodra
pondiog.

lmgerivcax ofdtc Yukoosyatmt, ardfmMe dsao3radllkws lakcsmrre thxra20acio sixc. Afash
pacssea the world’s moat produaiva salmon fialt=ii.
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h following axrivitiss result id the rrrajor impurs on hatsmarsof corrcem in Alaska.

./.
IM?ACTS ON HABfTATS OF CONCERNIN ,&4.SM.4—.

IArsd T- Mining CxlK.r
cnar-

olsk#wwlllh Minor HeavyIOKKIOCh Minor MuIor
tisadbuar ,

u U* dewl.qmmtu Majorimpwt Degrwlsrlnn Minor
~d riverbouounsad fmmloggi!ig fmm io-srrum

~ dmw.lapmssrt of pipaooc prwlicu snd plmc.e? Mining

~~
Comidom

flmdra GmvmioOuouOdurkM Nasa lrqm4s of oil Impacts of

~ MrJgn SsaiJitary

-- dvidea

Muitb
~

Nan Mimr - nf
Osikisasy

ativiai-

homd~ Mimr Modaraw Miir Mii

Akxska is cxperiatciograpiddavefnpmcnr of certain areas, especially xrmmd Anchorage and
Fxkbaoka (Wry Lynn N60, peaooal cwmmmkxdo n). nia M* II* sprawl aradtkacbuilding
of mhmunuwfos ~. C4wukk mnflkaawithwaiand flls havearisen~ of & ~WSS
of osSXJraWehod. LaodcoovaxiOMirsciudcmforportaa ndxirportsiofraauuctu re, andareasfor
buborxxodtltcaltippkk indusuy. Privaeaiahbxlc&rii aosJlxdderxxrccorsumioglanrJintid-
ccotrslreg@ XSXJthe fishkngioduauY’iEH Hssbr Iw cosavcrrxslland fur p~ing sod storage
~. hofb~ti ti~bym~tibn mm~m; amtpr~dkm~
rite Dalton Highwty (shehaatfiagronf to the Nerds Slope) to racreasion.

Tti of Alaska ix principally cootiatcdto the rxsastaisoutheasternarea of productwe Sitka
spmcAdock. h rarakawidt tourism, Mid oil productionand fiakscrica,asthestate’smaJorindustncs
(USDA Fores Servii 1989). CmsairJr&ie researchhasbeenmodwredon timbering nsah~s for rhIS
xre4 sod wifl Iikwly result in boshleasrsatiortdforest ~ beirrgavailable for Ioggmg and mnre intensive
timberiig of tkscswmxininglands. ‘fhe increasein privately owned foreat will likely result in Ioggmg and

a decreasedforwatarea in certain Incations. In particular, the Ica$ingof land through name corporations
has SCSUitC!d in itrcrexscd 10@sg.
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Tmberistg ectivitise idude clear cussad conversionsfor mxks, antemms,asrdother operatiorrsl

areas. Severe impms am alan causedby log tramfer, staging, and in-water storage. Negative effects
mcludcerosion ~ s! mon of salmon fishery habitat and loss of habitat for black-tailwd&r.

Mirtiu

In addition m tim~lng, mining and oil end gm development pose xevescrisks tn the pristine

nacqrxiarear of AJaska. Exploration and productionof oil reaewea in Abska erx in direct conffict wish

marrywildlife requirameua. fn eddisimtto the productionon dsdKwtseiPersicuulaoil patchessrsdofIMtore
oil drilling in Cook lSIIU, cotraidemlslesmsll-scde drilling exploration is conductedin ursdevelnpd arem.
DKCOveryof oil in theseregionswould require subacwrrialinfrastructuredevelopomrt, iwdudingpipelines
and tanking. New pe$roleumand liquid natural gas (LNG) pipelines are also proposed.

@ld mining is anndter carae of ttabii degradationin AJarka. This includesplacwrmining end
propnsedmppu 1~ fwihsh. ~ imfude she - of tailings end mrtoff, ~ially the
contribution to emsimt end aalkk sbmStegdvdy affect XehsrmtFlaherii.

Military ~etimss constitute anothar xtivity degrading habirara in Afaska. This IS most
onporeanrin the pnxritteAJeudanmaritime graaalaesda;rfrefxt that Sheaeareasare generally macceasible

has prevesrsadvirsually all orbs?de@asim. Impacts include mxic releases and bulltilng operations
causingeroawn.

Miugdkrssoflmpwcls

The conaenhon of babii reqrsirea coos-n of titgtiinm Six the m.i, [ivmiea

imptirtg Isabitstaof ~. lo Aloshl, die primary IsaMrmimpem are Cattawdby shefoil.wusg:

● TiiofrAd—gmwrb foSaeslkneoutkem AJeske.
● M~irqsacu onttmdreand e@sdcayatema.
● urbanWSqmaiowewdWwvUakmofmmfmesrvimstmesua.
● Impecsaofweorf dmdopsw osstipenan aressarrdaalcnocttiaberm

Msmg-t of shemmbti effwcrof three ~videa on xemitive habkatarequireaa holistic, ecnsysrem-
ICVCJapproach. In pamictder, sbeepproacb pays special mention to ttte rinds of wide-ranging species
suches cuibou. It ~ti dsaneuf S0look M sheIandacsp scale (nnt irsstitutiortaiboundaries)for
the implicainns of habii vahw ad mndkkn.

At a mmimum, the productionof cmtmerc id wnnd productsfrom an area must not exceed the
sustainablelevel if the ecological integrity of a r%rcatd arcs is so be maintained. Wlrere sensitive forest
cyps exist. logging may be completely probibisal or constrainedto specific methodsto prevent habitat
lossor degradation. In other -, mnrwexsrerrssharvesting msdmds may bc allowed or prescribed to
esrablish or maintain desired forest conditions. Acceptablenrechcdswill VaIYaccordingcoIOCSJforest

ecology and the desired fumre condirlonof the smc. Analysis of harvesting techmquea must be bad
upon sw analysisof sheatmcture and dweraicy of the forest canopy, mldssory, and urrderarory.

A recentdirective of the Chief of the U.S. Forest Serwce acknowledgesUNsfact and pnirrssout
that cicar cutting is acceptable001y when needed m replicate natural ecological prncesaea. Seltwtwe
cutting catspreserve forest structural I+wersity, the prmsarydetermmam of wildi ife isahes (Harris et al.
1979). However, it can reduce horL ml diversity (NRC 1982). The barvr.stmgtechnique employed
must be baaedupon soundsilviculturat prescriptionsand demonsrracem capatnlny to masnsamvertical
diversny (foliage height dwcrairy), hortmtrcaldiversny (mterspemon. edge, juxcaposmon, parchmess),
and &’n& -e of live atsddead wed. Specific timber harvesting opefauorrsshould be designed so
preserve the stmctum and diversity of tbe nemral forest habuet.

An imponertrcomponentof selective cursingshmdd be the presecv.snonof srandingdead trees.
Marty birds heat, roost. or forage for invertebratesin standingtre6a WISJSdecayed wnod. These mll uees
are usuallythetlrxr ti of forest-shinningoperadcma,m the detrimentof the buds. Breedingbwd
abursdarxedeclittearapidlyfollowinga clearcut, andthespeciescompositionconturuesm changefor 10
m 15 yemx (DeGraaf 1991). However, if sroM wish cavities are srwd, rnaoy of these spwmescan
successfullyforage on SOUSKIboles. About one large cavity or den tree per 2 ha is required for
population of largespeciessuchas wncd ducb; this requiresharvestromtiorssof 100 to 125 years
(akbough~otacsomof 65 yearsproduce ~ large enough for spemeanesting in smafler cavitiex).

Respondingsothe “bindiveraity crisis,- the U.S. Forest Service is moving toward an ecosystem
appmdt m rlmac ~ (Bob SW. pemmralcommunication). Recwrrrforear managementplans
have icwn~rared renassof the ‘New Forestry” eapouacdby Jerry Franklin. llseae progressive plsms
requirethe rigornuaimplementationof ecologicalmanagementpracticesto mamtainforestproductwiry
endto preservethe functioningof sensitivefnrestmmponentasuchasnld-growrhor late-successional
forests.Effectivemitigetioroforhabitatcmaer-vasionin forest managementrequire specific management
measures as the sise, w~, and lmdacepe levels. For example, tJseIocanon and sire of timber
harvestsshould be plarsrmdm mirdmia rwducrinnof the core area of mamre forest (e.g., harvest ordy
alternate him until ~wtb). Mademuu. of mamre-foreae stands in meoaged landxc~ can be
dtieved by exreadirsgrouion (bayond 80) to 150 so 200 years, by leaving some smctdsunharvestedfor
old growth, and by linking ssertda.Larrdwepe-sde comideresionsulude the provision of buffer zorrea
and habitat corridors u weswdiacuaad in dse inrroductiossof this doctttnatt. Management measures
recommendedfor cors$ervictgItdsii wtim managwdfomsssidtde the following:

●
M.

UUrtd?CSk ccrmsmcrioctof new meda and close roadanot m useeither permanently or
seasonally.

. Use best nranagerrserttpractices (BMPs) such as filter strips m minimise erQsionduring
harvesting or rod carrxrruction.

. Maintain lCO-ft riperien zones with adJ~nt feathered transirlon zones so buffer edge
effecss

● Restrict harvesting qrerauons cn permds when the ground M either dry or frozen
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● Msinmio siseprodrtcsivisyby rsuiaing large woody rsrmerialA mininlMg Udoasl soil

~ sd cornfsudnrrduring bwwsing.
..

● Msrswgeforrr&srmld~Pc-$oJ, mincsinoslsrrdopmiogssod wccwAonsl-
Srsgc Compnsrcicrn.

● Maimsin cmnsainrssbwswwmbltiks of irsrcriir bra, apwcially old gmwtb.

9 Pmvii for sbeproso%h of spaial srwws,incfurfingclifi. csvws,taiusss,ripsrisn -,
ad Okd-gmti sr&mis.

9 Mainraio tbsstmcsstrslirnegr@ sndtkre r@vevsriUy ofdscfofmstby msrssgiogfnrdre
ndurd cornposisiin of the following corrrpnctcrus: vcgaMive rypcs, scrsl stsgws, tree

rypwssnd sizu, scsoding ddsreusod downmsr=isl, treesnsgs, adcsvityti.

Tbc COnstrvtin Of old-gr’nwdt fOfWWSpSWSMtSa SPSCid cbdkIKc StM is CllrWdy bcii
ddmssedin Afos&r. fnmrbmr=n Akash. rbcrsinfnrat estasdssoomika long bylf10mik4wids ,
scmssamossic ofoffshorwisfmnls. lkforswrstspports Sithsfmc=~ fwwttWasrf UJOyemoldwitfs
a lush usrrkgmwdr of -grmrr plssrfs,furss, sod mOcau. MOSSof rids miobmst iswirhio rflccenfiMs

of sheTODCBSSNtirsd FOSWSCsnd issub-COtbcrnrdtiusw~ sndtitssk fucv4rlgofrbe
U.S. Fo~ Suvii. Fomc srziwsWith kc succwssiooslcocnponam in chsToogsss include UPISCWI,
riparisn, wml- Sib spruce, Sitka spruce-wutmt hankrck, mixed COsdti, UKf SubSJpincnmuMsin
hemlock. An oid-growdt MS=K==~OfW~TOOCSSSP_ bya~worh
(Saunnn a al. 1991) imlurkd the fnllowirrg mqssimnsmB:(1) - WCOfOgii UOiSS;(2) wstdrlisha
pmvictcwsyssccrrslur ~ qwewcmm “vehsbicsrfor depdcnt ~ics; srd (3) mcOmlOd the size,
skt@e,sod diswibudooof IswMrmscomairmin viabkpopufstiorssofspsch. llscgrowp rwmmndsthst
sc bsr - w~ wisbii eu’b pmvti bs Ibfr - for wifdlife. Tii snd tiosber-wildlitl
ampbsis~vwswesw~. nlolatsrrsquirsw rbscforwsr~ m fiw TOOS8SSinclude
St@following:

● Hsrvwuu’casfmmdIw@@ayinwsrdtomimsirlI- CIJswtmusbkocks.

● HSrVeSWMSS SOtidSSY aIW-SfOPPYmWiSbsrssdlp&frss ofgrewnscwws, bmshy
n#rtgs, mrrfsrss#ssoiocrwswdtc wisvailabkesbro ugbciroc.

● Provide uige4 b sm ‘fe8bad” corwducevufncrsbifiry cowiodrktmw

● Hsrvas Mi~issaosmwer tiensum tbcrmuimcd exksmceofd type and

rwluivw Svailtiiiry of d lyp.

. lJsclmbiimodds &wiwdic&wsfde4to@xiti?csN= toberetaimdwold-growth
wildlife Isdii,

W 00 popukion rnodclsof crrninc, islands of less thM 2,000 x of forest habitsr should not be
Ioggsd. Alrmrscivwly, clustwrsof srsulles isfsmfsrosy wicfrstsnddmbcrhg if species have spproprmcc
dispscsd mu=.
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Mitigation of mining impscu. involves siting issues, cecfmological solutions co dmrinste
Cnnsambuo 0, ad restnrsdortpmgmuss. Tlw msjor rnitigssionsfor oif ad gssexsrscsionand production
Crc.tfiepmper siriogsof rigs, rssesvepiss,processingtiilities, srd roa wlsae they will have minimsl
impscc.son hlritsts of co~. Mosr icopnnsssrfor cod snd mineral missingis the siting of minmg
OpeCSSiOCUsod tailing pods to ●void hsbirarsof concern, weslsods, ripsrisn srus, and mchsrge sr~.
Sfreciric mm mmsures dcpwctdon ths Cypcof miniig and Clrss~ific prncus causing irnpxts. h
isgprssdybesrcominimke cbsarwssffcctsd ss it is unlikely thateven the disruprcdsoils and scdinrcnrs
csnbcresroraf. lnsddision romhimiz@ ShSSmS diiti, dviciws should be tmraf to avod
disturbing nearby plains and xnimaksduring cmci~ perinda of theii life cycle. 4

-Ibfe mirigsriortmessums fix mining opcntiocw sre Iistsd bwkow(SAIC 1991a. 1991b):

.

.

●

●

✎

●

✎

✎

●

✎

●

✎

●

●

✎

D@gw of crsirsscnsrsncwssod workings to rnirurni?cfumre mint drsirrage.

RunmsSCKIrunoff WJrrrmlmcuurcs sucfraa berms and ditches.

Adequssedepshand lining of piesfor coouinmwm of muds cod Ieachscc.

~,.
uronmionof migratinrr of fluids through casings sod dewsrering.

Sepumionof wsssaandco msmmswd soikswish proper dispnssl.

Tr~ of leads bwspsd rwucrslor xidic wssscwawrsto rsducwthe loiui of cyanide,
rrirr&s. scmlfrwavyrlmals.

Cltrsurw phcmiog sbwr ~’ bydmlogy, pdremid Commls, rnaonent, and
rucondon.

Nsssor osbercovers 6VU p~ ponds.

M~ of au ariprsbic arvimnrcac in tkscrailing pile during psriods of ircdwcy

sawndAry OMuhmcm of tsnks snd contingwq plarM for sudden or caraacrophlc
reJeasts.

.

Wling SCMJsealing of tbs rrrincworkings during nsirrcrecfsnratiordclosure.

Rscycliog of process wsrcr, srrrelrerslag, snd air pollution cnnsml dust,

Monitoring smf eliro@stiin of disclrargsssosurfsce WSCCC,gmundwster, soils, and alr

Rsplerrishrncn!of surfsce snd ground wsrcrs wifh treated effluenrs.

Rosd closure sod recisnrsoon (following rccmrcouring) wlrti mvcgctimon of nshve
spwcies.
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Ahftough the Swdarodcsoof rrsinai Ids is often unsstish~ fir ecological Irabitsr restoration,
reforc4swdooWids SMive m has hem dsomlswlsrd mm 197S) sod Woulq serve to rafuce the
?brmdmm Ofed$especiu mfrarrictsheir ~mmaturcfnrwlt.

Effwctive nsisi@on of hod conversion wxiviriws cm somesimcsbe obtaind osdy by ●voiding
Impacts on rsre or UOUSUSIIssbiu typew. Rarefy, if ever, is rwsrorstsortor eornpen4nn an wkquate
mitigti for tire ln88 of tbe habti. In rhae cnm, miti@iots is a siting issue, wktm mnswuasnn
d~~ti~mi-asd~timti~tiof~. nselddiiss&qu8tdy
premrvedifdlp ossibleimpact~sse ~ 6x. Bsrriog shii solution, effwxive mmsgmmr
meuurrarmist he” Irownsusw* ~ of the habiws of m-.

In be esse of uoiquc turwlrsbsbii, hydrologiul snd mmmdnst’ ton eortcwrrwsre wspecislly

impnrtmt. COmsruckm 0S ~ ~activiria tssusttskc special preuudnos tomioirsrize
mechaoicsidimwbmcw Ofpmafmstsoils. Road bsrildiragmdsWUwuSl “improvenmm” mustnnt result
inslterod ttydrologii regime4. Wfsuwrwrwplmutypsswsistorwkstaebabii Sfwunsssble,recmsiorrsl

=e4sWuYlswwmbelti. ‘ntae ~csrrbetras issqsl~bycreaion ofaregionsl lard- ‘

use plso (through ●mordii msrdl like dsc Wawrfowi Flyway cOrsncii) d IsrwlowrrerHIvs
Iikerbe Corwwrvdorl ~ Psograw.

Miti@ion of WGdWOdS ktNCUOO sod dqsthion is thwsubjeU of a growing body of Iitwrsture
f-Kuslerd KeOwda 1989). RUmmirmsmfmiri@orrbmkissgmQsresrill heiievsduaredss
cffecrsvemitigation~ fordirecrWCthOdS sltemtiom.

Rwviiof “ ~@=t ~wilikird tbiidoaswar uswfulif they follow k
Ssepslsidowtinrbeiowdeth:

1. Rwviirhes uswmsiwadsofWi intherwgkms.

2. ldGMifYdwkubirnofeowrUW.

3. Limkthewtkktimitwohmdwitbioquesa Sotkekubitwrsofeorwcan.

4. DeViSC~*S15 fOrdSS_.

Ewchreviewer cm dww demmioc tbc dcquuy of Usemvirontomtal impact asewnms in questronsod
remrrsmendrnodi~ to wdswoewissefkctiveaem.

ISI idemtifyii the hsbitms of mrscern, the reviewer should suppknrenr the information in this
dmmserrt with dessilaf Iocwtinrsdirtfbrrdon on the abundmm md distribution of hsbitsrsw irhin the

region of ioter-, SSKIwish ury Isbricd infbrmstknnno the extent and quslity of thesehabiuts. Most
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impnrtsnt,the reviewershouldcbsr~im the bsbitara in renm of their emlogkcsl vslues (e.g., use of
wooded wetlands by migrbtory Wstesfnwi).

In mnsidwrirtgthe links between activities and hsbitats, the reviewer should look beyond direct
impsctsto direct sod subtleeffects, including eumulsrive impacts, inrertiive and synergistic irnpscrs,
snd acsledependwot irrsp- (e.g., effects of thgrneosstion on emsysrem integnry and species home
ranges).

fo devising possible ndtigstions, the rew.ewer should follow the seven principles for hsbuar
mitigstioir fsqeald bdOW. TfSCreviewer SISOsboidddaerminc whether akquste assuranceshave been
givemthat the misigstkomproposodwill be mmpleled.

1. Baw roitigationgods sad objaivwr on a landscqse-scsiean+ysis rksatconsidersthe needs
of tfae reginn.

2. Mkrnie naorsl p~ and promote,04tive species. ,

3. Prnmararesrrdemlogicsilyiropomotsfsecic4d ccmmmnitic4

4, mrsnizt frsgmemation of bsbksr srrdpromote mooectivity of natural areas
M.

5. Msirmirrswucsursidiversity of bsbirats snd, where sppropristc, spea~ diversity to
prorome the wiely of the area.

6. Tsifor ~ tn sise-specitieenvironroerml modidoro sod to tie umque Impacts
of tbe spccis%cdegrxlii tivity.

7, Monitor for habirsr impacts ad revise outigstmn plsns as necuamy

Finslly, the reviewwr sbotdd mnsider the proposed aaivities W mitigstioos m the context of
rekvsrw regiood pfogrml gods sod nbjoctiv~ (e.g., wbetfse4the nutcc.m of the projscr will be in
semrdame with prirsciplr by ~iortd pi- COOSOSiSSIOOS).

Wbco eoosidcrissgbsbisatm-aims issuesin m eovironrmntdimpsct ssswssmentfor Afosku,
the reviewer shouldeonwdt !he following orgmizxions sod indh4iusls for information on hsbirm mspacrs

~ ~:

SW Nmrsl Heritsge Programs
U.S. Fish and Wildlife service, Regional snd Ares Dffi&a
slae FtiusdfhUWDqWonWm
Uoiversiry ad Reseuch Prngrams
Herbwii smdMUSUISOS

Gmy Tansfe, Reginnai Ecologist, The Nsmre Conservancy
Mary LYM Nation, Division of Federal Activities. U .S Fish and Wildlife Service, Alaska
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HAWAJJAND THE ISLAND TERRITORIES

lb Hawaiian faknsksand shePacii%cTrust TecrisoriM of GUASOand the Nmtftan Mariaoas are
all iwludal irt EPA Re@rt9. Pumo Sicn anddte U.S. Virgin fdawia are irsclttdal in EPA Jkgiort2.
Hawxii tlwsrssit$ own ecosegh in dre llailwy systear(1980), a H@A Emegiinwithindreflainrbrewt
DIviaion. The iakad remhorii have not beastckuifksd into =$Wti by ekf= the Sailcy or Grnxmdk

Sya$em$.

lhe veguion of sheHawaiian faknda comprisessropicd ahrwba,deaaerwulldeaf and broadleaf
forests, bogs, Md - Ik-Ism Communish. kasae of its iaohicm, Hawaii coruainarruny awdcmic

~kwattd~~aaatdn-wdk thatfOd WWbCSWdae.AItbOugbthC~
compnakkm mwdifhwaKfJta_ct ofdse Wiflc Truat J$kd$actd - Ricoandtbc ViiIO
iakodscaainamanyofdsasar rtedranraaof@ cq$icaiforea$aMd iakrdfkoraa.

Tlsa dkswae acoayascmaof Hawaii at be classified as exksing on dry kwward or wet windward
aren. Lewward lowkndacosraktnaoatfyofintmducul pfamsxuch askiawe usdltmk koaingraadaad
or Savm babii. beward Ufsfmdscnaairs ~ Scmbkds mdfOswwSswidscxuicJaucJsm

guava, Java frhurt,ad ~. Wdward H- ~ aredomin@d by aativa~ix
aodkoa, andcomskuw O.3ofsbe 1.7million moffisruson Hawaii. Abowsbeminfoms OCSthe bigbaaa

islamksof MatiaruJ Hawtiimzo=nf~ pmkkodsofkoaand mamarta,ipittC eaub, sod dpti

tsrdra (USDA F- Savii 1989).

OfdsalSO~sypaw rndsa=INa$su'ak Hasinge~, SOOSWtf$arS5o%arerara
artdstSwtIyaflaawwndamic (sasraGost, P=aonal~
shesbllowm

). Priwci@ Mkwta of Co- irtclrda

● Brdiab tiialb POOkakltts tk d$otw.
● coaatal araikowb iwukrsda(bdowmft).
● conaJkand iowkndfofeWs mtdahaubecoayasawa.
● upland- ~.
● wetbogacoayamm$WidainforeStS.
● SarbwlpiiMdalpioe moss.

All shemqor ecological zonesxre rqmeseaccdin the 6,500 aq mi of Hawaiian land ma. More
than 10,OW spwciwsof plm~andaotntakweurdemiccnH~waii.Exsiatceionsofoacives~kabegan
wdr the arrival of Polynesians 1,SM years ago and tiesataf wishshearrival of Europeans m rkreIxce

Hatmar EvakuatnM I 17 Hawai]

1700s, ~ing rams tbousandaof sirraMshenatural rate. CMshe 140 bird species native m Hawaii, 70
have faacorrw,aa~ and 30 more areendmged. CcIrrearsly,37 speciesof plants m Hawaii sre fwkdly
listed m esrrkrrgemdad 152 rwre are _ to bs Iiated in the next 2 years fliawmi SW &p-nt
ofhcnd and Natural Resnurcesesal. 1991).

,’ ,
The aboriginal Hawaiians converted moatof sheland below shetWO-mesereievanon so~iculture

on the eight main islarmls, Tcday, nearly rwc-shirdsof Hawaii’s originaJ forest rover and 50% of the
rainforest have been lost tn Ixnd cmrversinn for housing, ~iCUINre. ad ranching. Ninety perr,.emof
the lowland plains dry tixeess,61 % of shemaaic forests, and 42% of rhe”wetforwstahave beendestroyed.
The last mmnarru of Hawaiian coastal plant communists are on the mnat rSSDOte.sM arid shores. The
unique terrestrial anvirommsrrsof Hawaii are ako being degradedor lostduetotkreloggingoitropical
foruts. Hawaii contains I W mrrawsrixluwsyatcrria, of which ssl-t 88 eCOSyStetSSSwill be lost wItbln
20 yearx unlma currem 1- of habitat are addressedfTangley 1988). Sirrrihr hiatorks have befallen
the Pacitic Trust Turitories of Guam ad the Nortfscrn Mariana$ and Pcwto Rico and the U .S Virgin
Islands. For example, she10ssof tropical rainforsat to timberkig and conversionto agriculNre 1sa major
probkm in PuextnRico.

llsa invasion of ooat-rdve apwciwsrqrwseass ebegrasae threat to surviving native specIeaand
Oatlual consmtmiW on afl the U.S. iaktmia. Ilaa Hawaiian archipelago haa lost mnre than 75% of m
origisui atdamic lad bird fatssathrough padtiiic and historic extioctiotw; shesmmpsratsleGakpagos
archipelago as a wbok is MS krmwnao have bar ●single lard bd species (laope cs al. 1988). The
absenceof SAW large ~s has kft the native fauna awdflom vubrable to rhe browsing, rooong,
and CSa@ttg of iattrodwcdpigs, ~. ~, awl desr. Oo H~waii”s 1.4 million ac of rangeknd, must
Mtivepkwrabavekwnmplacwdby” umodsrd paudala. Na$iva Hawaiian birda have suffered horn
●vkn rrralaria apred by icrwoducedmoaqokoa, and rusive plants have been smoeberedby the exouc
banana poka. fnflrarts, sba”udrodud brown wee snake has wiped out 9 of the 1I speciesof nauve
birds, auf Hawaii ia now ~ by tfM rqeatwd reinsrndwcsionof this reptile.

Themajnrity of fom$cknd~irs Hswaiiis consaicd witbinthe~fcrreat reaerwsxnd
cmtsesvasiondiasrii. Tltma M are managed principally rbr wataxhed arwl quifer protection and
allow hale ~ Wd ~. However, timbering OfOatiVCkoa~ - tiyPSOS do
occur. A Ioggirtgamsimu6 to impact privw lards.

A g- ~ to ftm ecoayatasmistHawaii is livektock grazing, SubstasatISIarem of forrs:
mntirtue so be clward soprom J for~ growlh 6X cat$laranching fUSDA Forest Service 1989). The
curruaew a$ructurwin Hawaii encouragescJearingof forest for ranching.

Convaaiott of lands for urbxn ad resort corutruction hat a major impti on .maw.d and lowland
environrneraw. fn wMitkn, growing commerc.ixland reaideotid development coneribo~ co rJrelossof
dry - subjwx to tire. This problem is exacdatd on milissry firing raargws.

Agriculture has long ken xn imporraswindustry on Hawaii, and it continues to Impact adjacem
terrestrial d quasic habitatsthrough aedimenracinnand mnraminauon WKJIpst!cides
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The priosary~ KSfiinwsfIssrsrfIheMad Tern”toriesis alien species. Intmducsd species
contributing to ftebi~ deaaudm iwchsde herbivorous msrnmaIs, p~~ ~. dogs. CSSS. ISSOOKOCM.

alien mbmpods, nsnlluaks, and sfien phrsts. Wa ecosystems, in particular, are drreatemed by invading

non-native eninrals fpriocipdly pigs, goats, deer) that disrupt tbe nartsralvegetation to the extent dsat
native s~iea are repl~ by non-rutive plasm. Tbe invasion of combustible non-nstive weeds has
creued a cycle of wildrires Utatotiea deasroyrare drylassdnative plants (Hawaii StaseDepartmeosof Land
and Natural Resourcesa al. 1931).

The decline end eadnaiors of muty erkiemic Hadwiiao bird spsxies can be attributed to tkte
unprecedeasai issvaaionof exntkc species. Among exotic birds, more irtrroductiorss(162) and
eatabhsbmeow_ 45 erai 67) beve ocusmwditsHawsii tfsananywhere efse in tfseworld (ScotSa
al. 1986). Today, more than 80 introduced vacular plant speciescstrremfy prise threats to the neuve
biota in Hawaii. Tlse inadequacyof daactiirt and control has resulted in continuing invasions, and the
problem of eaisdng exotics requires comtenr mmgemmt or dditiorsal losseswill result. It is bdieved

that biological rrdscds offer sbe bs hope of extensive Iottg-terrncorssmlof ths tssmtaggressivealien
plaossin natural systems.

. .~form?iewms

Reviewers of ersvironmeatrdimpact ~ for Ham”i arsdthe 15M Tem”mricsshouldrefer
to other regional diaassaiitrs for more desaild ioforsnatknnon heMsatimpac$sand thesrmstigetsom.Tbe
followingswcsiosrourfbteadsecorraidemtimof Itebimmnwsvesiossin thereviewprocess:

1. Review shestanssand trends of bebitats in the region

2. Identify the bebitarsof Coracern.

3. Lisdrshe&ivitiea involved with _ to tbeee habitats of corxesrr.

Edsreviewer cantbeadaamuse dse~ofrbea svironmentalimpact mseasrrtmtioqueacionerud
recomsrsendmodi~tss to eshartce iw ~vateea.

fn til~istg dte Isabitas of cowerst, she reviewer should supplement the information in SISIS
document with detailaf lorAostal ~ oatthe ~ and distdssttiotrof habitats within tfse
region of_ md widt easybii ~ ostdseexsem endqoelity oftfs=ehabi$ats. Most
iwrrarrt, shereviewer aboufd~ rbe IsAhats in tams of their -logical values (e.g., use of
Wwdaf wetlands by migTmwy Wawl).

lo consifkhsg riselinks be$wecnactivities and habitats, the reviewer shouldlook beyonddirect
impacssto indirect and subtleetTe4%s,iochsdissgcumulative impacts, interactive and synergistic impacu,
and scale+ertdem impacts (e.g., effects of fregntensationon eussystcm inscgrity sod species home
ranges).

In dcwsurg pnssible rmrlgatioro, the reviewer should follow rhe seven prmclples for hakntat
mitigation r- bdow. ~e reviewer shouldalsodetermmc whedsertiquate zssurarsceshave been
gwen that the mitigations proposedwill be mmpletaf.

1. Basemitigation gods and objectiveson a landscape-scaleanalysis sharcomldcrs the -s
of the region.

2 Mimic natural prnceasesand promote native species

.3: Protecsrare and ecologdly important speciesand commtfnmes

4. Minimize fragnarmtationof habitat and promote comsemviry of narural areas

5. Maimain structural diversity of habitats assd,where approprmte, species dwerslry tO
promote the natural variay of the area.

6. Tailor managmem to site-specificenvirorsmentd ccmditioroand to the umque impacu of
shes~ific degrafmg wtiviry

7. Monsrnrfor habitat impacts and revise mitigsuon plans as ktccessary

Finally, she reviewer sbotsldmnaidertheproposaf ~vities end mitigations in the comext of
relevant regional program goals and objectives (e.g., whether the outcome of the project will be m
accordanceWIUIprinciples sesout by regional plamting mmmissions).

cowtaclsustfIAmsethsoswtea

When corssiderkg habitat caserverion issues in an essvironmentalumpactassessmentfor tJre
/ftmwiiorsdrheMmd Tem”rories,the review- shouldconsuftthe following orgeoiz.auonsamdindividuals
for information on habitat impacts and mitigatiotss:

Stare Natural Heritage Programs
U.S. F* and WMlife Service, Regiod d ~ ~~
Stare Fd and GSSSW~~
University and Reeeacb Progfarps
H-la ad Museums

Sam tht, RegiostaJEcologisr, The Nansre GJnservssscy
Jim Tewter, As.wxiate Director, Fish d WUdlife EIJIancemcnt, U.S. Fish assdWildlife Serwce
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